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COMPRESSED AIR. 


— COMRTESSED 


Established 1896. 





A monthly magazine devoted to the useful applications 
of compressed air. 


OCTOBER, 1906. 


VACUUM PECULIARITIES. 





WRITTEN FOR COMPRESSED AIR BY EDWARD 
F. ScHaEFER, M. M. E. 


To the Editor of CompressEp Arr: 

Dear Sir:—There are various points in the 
paper “Vacuum Peculiarities” which have oc- 
casioned more or less comment, and so as to 
modify the opinions already expressed and to 
secure further information on the subject, I 
would suggest that the paper be opened to 
your readers for discussion. 

Epwarp F. ScHAEFER. 


Vacuum is space devoid of matter. 

In practice a perfect vacuum cannot be ob- 
tained. Even with the excellent compressors 
and suction pumps in operation to-day, an ap- 
proximation only to the ideal vacuum is pos- 
sible. 

Moreover, a perfect vacuum is not neces- 
sary in dealing with the infinite problems in 
engineering that are up for discussion each 
day. Of course, the perfect is always desir- 
able. but the partial is sufficient. 

The engineer understands vacuum to mean 
a condition of matter where the attending 
pressure is below atmosphere, and the usual 
forms of matter with which he has to deal, 
in connection with vacuum, are gases such as 
steam and air. The pressure of the atmos- 
phere at sea-level is 14.75 pounds per square 
inch; it is evident then that the range of pres- 
sures under which vacuums exist is between 
zero pounds per square inch absolute and 14.75 
pounds per square inch absolute. 

The degree of vacuum is commonly ex- 
pressed by inches of mercury; thus, when air 
in a vessel is subjected to an absolute pres- 
sure of 6 pounds per square inch absolute, it 
is said that the gas has a vacuum of 17.7 inches 
of mercury (17.7” Hg). At 14.75 pounds or 
at atmospheric pressure, the vacuum is zero 
inches, and at zero pounds the vacuum is 29.9 
inches of mercury. 

Curious as it may seem, it takes more power 
to maintain a vacuum of 9g pounds absolute 
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than it does to maintain one of, say, 0.5 pounds 
per square inch absolute. Obviously it takes 
no power whatever to move a piston back and 
forth in a perfect vacuum, and further it takes 
no power to move a piston in no vacuum or 
at atmospheric pfessure (neglecting friction). 
Between these extreme points it takes more 
or less energy, depending upon the pressures. 

The expression which follows must at first 
sight appear absurd. 

“Tt takes more power to maintain a vacuum 
of 7 pounds absolute than to maintain one of 
1'%4 pounds, since it takes no power (except 
friction) to move a piston back and forth in a 
perfect vacuum; it also takes no power to move 
a piston in no vacuum since there will be at- 
mospheric pressure on both sides of the pis- 
ton.” 

To the author this statement appeared so pe- 
culiar that he made a detailed investigation of 
it and worked out the horsepowers for both 
single and two-stage compression, between the 
limits of zero pounds per square inch absolute 
and 14.75 pounds, taking increments of one 
pound. The fact found was that the maxi- 
mum horsepower for single stage compression 
is for compressing between 4 and 5 pounds to 
14.75 pounds, and for two stage compression 
the maximum was found to lie between 5 and 
6 pounds pressure. 

To determine exactly where these points fell, 
the Calculus was employed, and it was -discov- 
ered that the maximum horsepower for sim- 
ple compression is required when the vacuum 
pressure is 4.52T pounds per square inch. In 
the case of two-stage compression the maxi- 
mum horsepower is necessary when the initial 
pressure is 5.004 pounds. 

The quotation above was therefore found to 
be correct in expression, although incorrect in 
numerical values. 

Horsepower whether single or two-stage is 
expressed by 

H; P.=000436 M. E. P........¢2)* 

In this expression M. E. P. signifies mean 
effective pressure. 

For single stage compression 





Firs \ 0.20 
M. E. P. = 3.45 P, _— —1 .....(2)* 
L\Pv 
For two-stage compression 
rT /Pa \ 0.145 
M. E. P. = 6.90 P, —- —[ P<... (4)* 
L\Py 


In these equations both P, and Pa must be 
expressed in pounds per square inch. 

Pa =14.75 pounds per square inch; 
this is atmospheric pressure at 
sea level and is a constant. 

P, = pressure of the vacuum desired. 

These formulae were employed in securing 
the table showing the M. E. Ps and H. Ps 
for both single and two stage compression. 

To determine the exact location of the max- 





*See “Derivation of Formulae for Simple and Stage 
Compression” by E. F. Schaefer. Compressed Air, Vol. 
Md. I00~ 2. 
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imum points, equations (2) and (3) were dif- 
ferentiated. The first differential coefficitnts 
of the M. E. Ps as functions of the vacuum 
pressures were then made equal to zero, and 
the equations solved for Py. In the case of 
single stage compression Py = 4.521, and for 
two stage Py = 5.004. 

The expressions were then differentiated a 
second time to secure the second differential 
coefficients of the M. E. Ps as functions of 
P, In each case the result was a negative 
quantity, proving 4.521 and 5.004 to be maxi- 
mum values. 

For simple compression we have in detail 


zwaAS 


Pa \ 0.29 
M. E.. P. = 3.48 P, -— =I 
Py 


(Pa )0.29 
= 3.45 Py —— 
(Py )0.29 


I—0.29 0.29 
= 3.45 | Py Pa | —3.45 Py 





— 3.45 Py 


— 


0.71 0.29 
= 3.45 [Py Pa J —3.45 Pv 


Differentiate 


0.29 0.71 
d(M.E.P.) = 3.45 (Pa dj Py J—3.45dPy 











ctM EF P:) 0.29 0.7I-I 
dP = 3.45 {Pa X 0.71 Py JPirasots 


0.29 0.7I—I 
.+(P.) x 0.71(P.) = iI 
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(x) (sso) °> 


ee S| See (5) 
Differentiate (4) a second time. 


d? (M.E. P.) \0.29 0.71-2 
—— = 3.45 Ps )xo.zi(0.71- r, 
d Py ? 


=—_ —2 


which is an even order and negative showing 

that Fy = 4.521 corresponds to a maximum. 
The same solution was applied to equation 

(3) for two stage compression and it was 
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found that when Py 5.004 the value was a 
maximum. 

For the vacuum pressure 4.521 pounds the 
M. E. P. for single stage compression is 6.379 
pounds per square inch, giving as the theoreti- 
cal developed horse-power per cubic foot of 
air 0.02781. For this same pressure the horse- 


power for two stage compression is 0.02543. 
The percentage of power then saved by two 


stage over simple compression, for this case, 
is expressed by (0.02781 — 0.02543) + 0.02781 
or 8.6%. 

It will be seen that in the tabulated list an 


COVPRESS ED AIR 
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additional item is found for both single and 
two stage compression. It reads “Developed 
horse-power 15% friction included.” The fig- 
ures under this head are what are used in 
actual calculations, since in them are included 
the various frictions due to the piston, cross- 
head, crank-pin, etc. 

The compressor cylinders when employed 
for purposes of producing vacuum are seldom 
water-jacketed. A jacket is hardly necessary 
since the air which is compressed, although it 
has the same temperature range as when com- 
pressed under corresponding ranges above. the 
atmosphere, has less capacity for heat due to 
its rarified condition. 
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This lack of heat capacity of air under pres- 
sure below normal obviates the use, in most 
instances, of intercoolers for two stage com- 
pression. The results in the table were se- 
cured by assuming that an intercooler was em- 
ployed and that the air entered the high pres- 
sure cylinders at 60° Fahrenheit. Using the 
intercooler when operating under a vacuum of 
28.94 inches of mercury will effect a saving of 
23.9% in power. 

Of course in cases where the intercooler js 
dispensed with the horse-powers for single and 
for two stage compression are identical. The 
advantage of compounding without using the 
intercooler is to reduce the losses due to clear- 
ance. 

HORSE-POWER DEVELOPED 
in adiabatically compressing and in discharg- 
ing one cubic foot of air from various degrees 
of vacuum into the atmosphere (14.75 x (7). 

Initial temperature of air in each cylinder 

taken as 60° Fahrenheit. 

Jacket cooling not considered. 


E. F. SCHAEFER. 


ONE-STAGE TWO-STAGE 
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0 29.90 0.000 .00000 .00000 0.000 .00000 .00000 — 
0.5 28.94 2.877 .01254 .01442 2,187 .00954 01097 23.9 
1 27.88 4.081 .01779 .02046 3.291 .01435 .01651 19.3 
2 25.85 5.417 .02362 02716 137 .02022 .02325 14.4 
3 23.81 6,075 .02649 03046 .02337 02688 11.7 
1 21.77 6,348 .02768 .03183 5.741 02503 .02878 9.6 
4.521 20.80 6.379 .02781 .03198 5.83% 02924 8.6 
5 19 74 6,348 .02768 .03183 5.865. .02941 7.6 

5,004 19.70 6 353 .02770 .03186 5.870. 9 ,02943 7.6 

6 17.70 6.169 02690 .03094 5.755 . 02885 6.7 

7 15.66 5,820 .02538 .02919 5.506 .02401 .02761 5.4 

s 13.63 5,354'.02334 02684 5,134 .02238 .02574 4.1 

9 11.59 4,782 .02085 .02398 4.595 .02003 .02304 3.7 

10 9.55 4,106 .01790 .02059 4.002 .01745 02007 2.5 
11 7.51 3.378 .01473 .01694 3,317 .01446 .01663 1,8 
12 5.48 2.525 .01101 .01266 2.484 .01083 01246 1.6 
13 3.44 1.659 .00723 .00832 1,614 .00704 .00810 2.7 
14 1.40 0.725 .00316 .00363 0.676 .00295 .00339 6.7 


14.75 0.00 0.000 .00000 .00000 0,000 .00000 00000 —- 
Fig. 1 shows the relations between various 
degrees of vacuum and the horse-powers nec- 
essary to maintain the same when compressing 
in a single stage. Two curves are shown, one 
giving the theoretical, and the other the actual 
relations when friction is included. 

Fig. 2 is identical with Fig: 1, except that 
it is constructed for two stage compression 
when an intercooler is employed. In both Figs. 
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1 and 2 the points at which the maximum 
values fall are clearly defined. 

Fig. 3 gives the variations in per cent. of 
power saved by two stage over simple com- 
pression for various vacuums. It will be noted 
that minimum saving in power is effected when 
maintaining a vacuum of 12 pounds or 5.48 
inches mercury. (The calculus is necessary 
for determining the exact point but 12 pounds 
is sufficiently close for all purposes.) 


VOLUMES IN CUBIC FEET 


when compressing one cubic foot of air from 
various degrees of vacuum to various absolute 
pressures. E. F. SCHAEFER, 


ABSOLUTE PRESSURES. || VOLUMES, 


Pounds per square inch, || Cubic Feet, 


- | Isothermal. | Adiabatic. 


P, aera 
(P,+P,) (P.+P,)°" 
0.5 14.75 .0339 -0905 
0.5 10.00 .0500 .1192 
0.5 8.00 .0625 .1397 
0.5 6.00 .0832 1711 
0.5 4.00 .1250 . 2285 
0.5 2.00 . 2500 3737 
4.52 14.75 307 - .4324 
4,521 12.00 377 .5003 
4 521 10 00 452 .5691 
4.521 8.00 565 . 6667 
4,521 6.00 . 753 .8160 
4,521 5.00 . 904 .9310 
12.000 14,75 _813 .8633 
12.000 14.00 .857 .8962 
12.000 13,00 . 923 9447 
12.000 P50 .960 .9715 


Fig. 4 consists of three indicator cards got- 
ten when compressing adiabatically from 0.5, 
4.521 and 12 pounds absolute to atmospheric 
pressure. The isothermal compression curves 
are also indicated by dotted lines. These 
cards show more clearly, perhaps, than our 
horse-power curves just why it takes less 
power to compress from pressures either side 
of 4.521 pounds. A planimeter might advan- 
tageously be brought into play and it will be 
found that the areas are in the same ratios as 
the M. E. Ps. 

In plotting these cards the fundamental for- 
mula for adiabatic compression was employed. 


Pe Vat Sirs Vie? 
V, = unity therefore V," = unity 
gp 
P, 


P, 


therfore V, = 











ry. ad ( rE )" in | P, \ 0.71 
P, P, 


For isothermal compression 
P, 





Vv,.= 
2 

A saving in power is a saving in coal and 
this is a saving in money. In operating 
vacuum pumps it must be evident from what 
has been said that it is highly advantageous 
not to maintain a pressure near 4.521 pounds 
per square inch absolute. By keeping away 
from this maximum energy point, economy is 

effected. 





A NEW ASHPIT. 
Written for COMPRESSED AIR. 


One of the most important features in con- 
nection with the despatching of locomotives at 
roundhouses is the Ashpit over which the fire 
is cleaned, and into which the ashes are 
dumped. Also the means for removing the 
ashes from the pit, and loading them on to 
cars. 

The first form of ashpit for this purpose 
was constructed with its sides immediately 
under the rails of the track, upon which the 
locomotive would come on to the turntable, 
and thence to the roundhouse. The track is 
usually called the “incoming” track. 

These pits were of different lengths, accord- 
ing to the number of engines arriving per day. 
They would be of sufficient depth so that a 
man could stand in them and conveniently 
work a hoe or scraper at either, end of the 
ashpan and draw the ashes out, allowing them 
to fall into the pit. The locomotive would 
then be moved off the pit into the roundhouse, 
and the ashes would be shovelled out of the 
pit on to the surface of the ground, and while 
this was being done another engine could not 
come over that portion of pit, but, if the pit 
was long enough, it could have its fire cleaned 
at another point on same. If, however, it was 
not long enough for this, it would have to wait 
until the ashes in the pit were thrown out, or 
else have its ashes dumped in the same place, 
which would soon result in the pit becoming 
full of ashes, so that it would be absolutely 
necessary for the engines to be kept off the 
pit until the ashes were thrown out. It was 
therefore better, after each engine had had its 
fire cleaned, to throw out thé ashes, no mat- 
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ter whether the pit was long or short. This 
was not only expensive in the handling of 
ashes, but often caused delay to power. 

The ashes now at the side of the pit had to 
be thrown on to the cars, and if the pit was 
long there would require to be a sufficient 
number of ash cars to correspond to the length 
of the pit, so that the ashes thrown out of the 
pit at any point could be thrown on to a car. 


COMPRESSED AIR. 


In some cases buckets have been placed in the 
pit to receive the ashes direct from the pan, 
and when the engine was moved off the pit, 
the buckets would be hoisted and dumped on to 
the ash car and the bucket returned again to 
the pit, but until the buckets were replaced, 
another engine could not come on to the pit. 
This therefore was objectionable on account of 
delay to the engines. 

















VIEW 


If the switching out of cars, when loaded, 
and placing of empty cars was not regularly 
attended to, a pile of ashes would collect at 
the side of the pit, and in winter time woul 
freeze, on account of having been wetted as 
they were drawn out of the pan, to prevent the 
dust from getting on the engine. The removal 
of the frozen pile would cost still more, and in 
summer, if hostlers were not very careful, the 
steam from the cylinder cocks would blow the 
ashes over the engine. 

The only satisfactory way therefore of doing 
this work was not to allow the ashes to ac- 
cumulate in the pit or at the side of the pit. 

To overcome the difficulties above outlined 
aifferent improvements have been introduced. 





NO. i. 


Other arrangements have been introduced 
where a bucket on wheels would run down 
rails on an inclined plane, entering the pit from 
the side by going underneath the rail. This 
form would not keep the engine waiting, while 
the bucket was being drawn out when full, 
but it worked from one end of the ashpan only, 
and a second apparatus of the same type would 
be needed to dispose of the ashes at the other 
end of the ashpan. 

It further would dump the ashes on the car 
at the same point as each following bucketful 
was drawn up and the car would need con- 
stant shifting. The arrangement was further 
objectionable as the rails upon which the 
bucket ran upward extended over the ashcar 
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track, preventing a high car or an engine com- 
ing on this track. 

There is another form of ashpit, known as 
the “Open Side Ashpit,” with depressed ash- 
car track. This pit has the rail on one side, 
supported on columns or standards, and the 
ashes can be shovelled out from the side; the 
man doing the work of shovelling stands at 
the side of the pit on the same level as bot- 
tom of pit, and in order that he will not have 
too high a throw for the ashes, the ashcar 
track is depressed, the rails being about on a 








VIEW 


level with the bottom of the ashpit. With 
one shovelling, therefore, the ashes are thrown 
from the bottom of the ashpit onto the car. 
With this kind of pit there need be no delay 
to engines, but it is expensive, as in the first 
place the ashes are all loaded by hand, and, 
where many engines are coming in, the pit 
must be long, and there would require to be 
sufficient cars to cover its full length, also a 
laborer cannot throw ashes over a high-sided 
car and heap them up, consequently more cars 
are needed. Watering facilities are also need- 
ed to cover the length of a long pit of this de- 





scription, so the ashes can be wetted at what- 
ever point the engine may be stopped. These 
arrangements if not properly protected will 
freeze, and a-free use of water washes the 
ashes into the drain, floods the depressed track 
and covers it with ice. 

It must also be remembered that where the 
first engine comes on a long pit, it is placed 
at the end nearest the turntable; other engines 
follow and take positions on the pit, and the 
work of fire cleaning is begun as each engine 
is placed. When the first and second have had 














NO. 2. 


the fire cleaned the third may only have its 
fire half done. This prevents that portion of 
the pit which was occupied by the first and 
second engine being used until the third has 
had its fire cleaned and is moved off the pit. 

The accompanying photographs give differ- 
ent views of an ashpit which was designed and 
patented by C. R. Ord, Master Mechanic of the 
Atlantic Division of the Canadian Pacific Rail- 
way, and it is claimed by the inventor that all 
the objections above mentioned have been 
overcome in this device. 

View No. 1. Loaded bucket can be seen par- 
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tially hoisted over further track in pit, and man 
in pit pushing spare empty bucket into posi- 
tion under ashpan, formerly occupied by 
bucket now being hoisted with load of ashes 
to be dumped into car. 

View No. 2. View of ashpit with locomo- 
tive standing beyond. One loaded bucket has 
been drawn from under the rails and is about 
to be hoisted by crane, cable being coupled to 
same. The other loaded bucket can be seen 
between the rails, with aprons which are se- 
cured to each rail, preventing the ashes from 
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View No. 4. View of ashpit with crane, 
showing the steel cable of crane connected to a 
heavy manilla rope, later passing around pul- 
ley which is secured to further side of ashpit, 
the other end of rope to which a hook has 
been spliced, connected to ashcar, the car being 
drawn into position by means of crane, doing 
away with the necessity of switch engine to 
shift cars in order that they may be fully 
loaded. This crane moves six cars in this 
manner. 

From these views it can be seen that the 
locomotives can be moved on and off the pit 














falling outside of buckets as they are raked 
out of ashpan. The spare empty bucket is now 
standing at the outer part of pit. The guides 
for directing the buckets onto the rails after 
they have been emptied can also be seen in 
this view. 

View No. 3. A view of ashpit with one 
bucket hoisted and swung directly over ash- 
car, man standing at crane with right hand on 
lever, by which the crane is swung, and left 
hand on lever of dumping apparatus by which 
the latch of bucket is thrown out and bucket 
allowed to turn over and dump ashes. 





without in any way interfering with the re- 
moval of ashes as the loaded buckets are 
drawn out under the rail, and while the loaded 
bucket is being hoisted, if need be, the empty 
one can immeiately be pushed under to re- 
ceive any remaining ashes, or to be ready for 
another engine. There are four buckets in 
the pit, two for each end of ashpan. They 
hold 1,500 pounds of ashes, and have smoke- 
box setting in the bottom to let the water run 
out, but prevent large, cinders from blocking 
the drain. 

The tracks upon which the buckets move are 
made of common iron piping, and steam passes 
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through them in cold weather, keeping the oil 
from freezing on wheels of buckets, and also 
keeping the pit free of snow and ice in the 
winter time. 

At each end of the pit extra openings can 
be seen under the rails for the men to get un- 
der the engine and rake the ashes from each 
end of the ashpit and avoid the danger of crawl- 
ing between the wheels. When the men are 
in position at each end of the pan the buckets 
stand immediately in front of them, and the 
ash hoes are kept at each end of the pit, be- 
tween rails, and can be drawn forward when 





car to any desired height. The dumpings can 
be distributed over the car and one shift only 
is needed to fill it from end to end. The next 
car can be then drawn into position by crane, 
as shown in view No. 4. 

Two of these pits have been in operation, 
one at McAdam, N. B., and the other at 
Brownville, Me., for over two years, and have 
given perfect satisfaction during two of the 
hardest winters experienced for many years. 
The cost of labor of loading ashes on the cars 
has been one cent per ton. Average time 
taken to draw buckets from under engine, 











VIEW NO. 4. 


needed. There is also a very convenient ar- 
rangement for each man for wetting the ashes. 
A pair of pipes come through the side of the 
pit at each end, one for steam and the other 
for water. Valves are placed just clear of pit 
wall, and beyond the valves the two pipes are 
joined in one, to which a length of hose is 
attached. When not in use in cold weather 
the water valve is shut and a slight escape of 
steam keeps the hose from freezing. Water 
can be used for wetting the ashes, or steam for 
thawing frozen ashpans. 

With the crane for hoisting the buckets a 
very heavy load of ashes can be put on the 


dump ashes on car and replace under engine 
is three minutes. In ordinary business one 
man on each shift has hoisted the ashes, hoed 
out one end of ashpan, placed the ashcars and 
dried the sand. 

With the crews handling incoming engines 
about fifty engines can be handled per day on 
this pit. An engine is put on the pit, fire 
cleaned and put in the house. The following 
engine is put on the pit by second crew. The 
first crew returning from engine-house take 
charge of third engine, which they coal, sand 
and water, and by this time the second engine 
has the fire cleaned and is ready to move on 
turntable. 








4220 COMPRESSED — AIR. 


The pit is 36 feet long between the rails to 
give room to work the hoe. Outside of rails 
it measures 27 feet, and is therefore bridged 
by one rail. The width from rail to ashcar 
track is 15 feet. 

The ash buckets are 5 feet long, and are so 
situated as to suit engines with long or short 
ashpans. 
air. 


They are operated by compressed 





AN IMPROVED TRIPLE VALVE. 
Written for COMPRESSED AIR. 


A new triple valve has just been invented by 
Oliver L. Goodnight, member of the Air 
Brake Association, to overcome the disadvan- 
tages of the present system of air brake con- 
trol. After large locomotives were intro- 
duced upon modern railways, for hauling long 
trains, it became apparent to trainmen that the 
air brake was not yet perfect, as, in the case of 
a long train running at a slow rate of speed 
and making release without stopping, release 
would begin at the head car and continue ser- 
ially, thus ending upon the rear car and caus- 
ing the slack to run ahead from the rear end 
with such sudden force that in many cases 
danger resulted to the train rigging, and draw 
boards, and delays to traffic were frequent on 
account of the breaking apart of the train. The 
new valve is designed to overcome these 
difficulties. 

The illustration shows the exterion ap- 
pearance of this apparatus with controlling 
valve placed at a right angle. Constant press- 
ure, equal to the normal brake pipe pressure, 
is maintained in the drum, and also against the 
release piston on opposite side of brake pipe. 
This permits the engineer to apply brakes and 
re-charge to normal brake pipe pressure by 
moving the brake valve handle from lap to 
running position, thereby forcing the guiding 
piston to assume position of release. With 
the head brakes in this position, which is high 
pressure release, and the small valve handle 
placed as shown in the illustration, in a 
straight line position on the rear brakes, which 
is low pressure release position, the rear half 
of the train, or any portion that may be de- 
termined, will be released in advance of the 
head brakes, while at the same time the entire 
train may be re-charged, and the slack allowed 
to bunch forward in readiness for releasing 
head brakes, by moving the brake valve handle 


to full release position; or, should it be desired 
to make a quicker and more sure release fol- 
lowing the usual application, the brake valve 
handle may be moved from lap to full release 
position, then immediately back to lap posi- 
tion; the main receiver pressure will then back 
through the brake pipe, forcing all triple valves 
to assume a release position; and, on account 
of brake valve handle being placed again at 
lap position, the pressure will immediately drop 
below normal in the brake pipe; this is due to 
feeding through the feeding grooves into the 
auxiliary receivers and allowing the pressure 
in the small drum to force the release posi- 
tion immediately back on lap position and 
close the inside ports of the triple valves. 
Thus a portion of the brake cylinder pressure 
will be held and the brakes remain applied 

















EXTERIOR VIEW OF NEW TRIPLE VALVE. 


with reduced brake cylinder pressure. At the 
same time the rear brakes will be fully re- 
leased. 

Retaining valves on cars are disposed with 
entirely and the engineer is given full control 
of the brakes upon a train at all times, with- 
out depending upon trainmen to operate the 
retaining valves. It is claimed that this brake 
can be applied and released from the engine 
just as easily as any other brake with triple 
valves regulated in either position. Further- 
more, the apparatus has all the advantages of 
being standard and interchangeable with pres- 
ent air brake systems. The important feat- 
ures may also be attached to the present triple 
valve on a car without necessitating any 
changes. The device is patented in the United 
States and foreign countries with further pat- 
ents pending. 
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THE EDUCATION OF MINING 
EGINEERS. 


BY J. W. GREGORY.* 


The fundamental difficulty in mining edu- 
cation is the fact that the mining engineer re- 
quires a training which must be both unusually 
wide and thorough. The miner’s knowledge 
must be exceptionally varied, for he often has 
to work in remote localities, where he must 
be self-reliant; at the same time his work re- 
quires a high standard of attainment. He 
needs to be well versed in many branches of 
civil, mechanical, and electrical engineering, 
and, at the same time, hts knowledge of chem- 
istry, geology, and mineralogy must be suf- 
ficiently sound to be practically useful. The 
mining engineer, in fact, must have the most 
of the training of an ordinary engineer, for he 
may be called on to lay down railways, build 
bridges, erect large workshops and furnaces, 
construct dredges and dig vast excavations. 
And in addition to these qualifications he must 
have his special mining education as well. This 
burden is, however, not unfairly heavy, for the 
rewards of the successful mining engineer are 
great. 

The first serious fault in the existing 
schemes of British mining education seems 
their failure to recognize this essential re- 
quirement, as shown by the inadequate length 
of the courses. The American and Australian 
universities insist upon a course of four or 
five years. 

The answers to the inquiries of the com- 
mittee of the Institute of Civil Enigneers 
(London) show that in. Great Britain the 
length of course favored for a civil engineer 
is three years at a university or technical col- 
lege and four years in practical training in 
workshops. If this seven years’ course be 
necessary for a civil or mechanical engineer, 
it seems impossible to train a competent mining 
engineer in two years of theoretical and one 
year of practical work. The mining engineer 
should have the three years’ theoretical train- 
ing, like the civil engineer, and at least one 
year extra for his special work. And grant- 
ing a college course of that length, then two 
or three years of practical work would, in the 
majority of cases, probably be adequate. One 
year’s work in the machine shop of a large 








* Abstract of paper read recently before the Istitution 
of Mining Engineers, London. 


colliery would be the best preliminary prac- 
tical course available for British students, and 
then three or four long vacations, each of not 
less than four or five months, spent in mines, 
should supply the necessary amount and vari- 
ety of practical training. 

The proportion of time spent in practical 
training may be less in mining than in mechan- 
ical engineering, but the use made of a spell 
of practical work should be more closely 
watched, to avoid the deplorable waste of time 
that often occurs in it. Many a student puts 
in a period of “practical work” which consists 
only of such jobs as trucking. Time thus 
spent is wasted to a mining engineer as it 
would be to a lawyer if his first year in articles 
were spent in cleaning office windows or pol- 
ishing the brass-plate on the front door. 

It is said that there is no chance in this 
country (Great Britain) of students of mining 
engineering undertaking so long a course of 
study as is required for medical qualifications. 
If it be the case that the British mining course 
is to be limited to two or three years, then 
it seems to me hopeless to expect British 
mining education to reach really front rank. 
The American institutions have often* great 
wealth, which is, moreover, less mortgaged 
to subjects of secondary value; and their con- 
stitutions are more elastic. There seems little 
chance of our less free educational “institu- 
tions reaching, in a two years’ course, the level 
for which more advantageously placed Amer- 
ican universities are willing to give five years. 

The educational committee of the Institution 
of Civil Engineers complains that “at present 
a considerable proportion of students enter 
technical institutions ‘ill-prepared, and at least 
one year has to be devoted to instruction which 
ought to be secured beforehand.” 

The main drawback of the long academic 
year is that it is fatal to the “sandwich sys- 
tem,” by which students can spend six or seven 
months at a university and the other five or 
six months in practical work. There are obvi- 
ous objections to this course. The most seri- 
ous is that the expensive teaching equipment 
has long intervals of idleness, except in so far 
as it may be used for research work and by 
honors’ students during special summer 
courses. In technical subjects, however, the 
advantages of the “sandwich system” seem to 
me far to outweigh the drawbacks. Employers 
complain that the students of some of our 
best universities and colleges come from them 
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with an academic spirit, which spoils the men 
for years and sometimes hampers them for life. 
The writer remembers being surprised, on 
trying to persuade a chemical manufacturer to 
give an appointment to a student from what 
he considered probably our most efficient tech- 
nical college, to hear the men previously en- 
gaged from it had proved useless owing to 
their impracticability. The knowledge of the 
men was admittedly sound, but it was said that 
they could not apply it, owing to lack of com- 
mon sense and practical insight. The spirit of 
a university and a college is remarkably dif- 
ferent from that of the business world, and. 
success in the complex profession of mining 
requires commercial instincts as well as tech- 
nical knowledge. It seems to the writer most 
important that students who intend to adopt 
a technical profession should not be kept for 
some years continuously in a college atmos- 
phere. The contact for six months in the year 
with the practical work of the world gives the 
necessary corrective, and is invaluable educa- 
tional training. 

Manufacturers and mine managers do not care 
to engage students who cannot stay more than 
from four to six months. The “sandwich 
system” is most practicable for schools which 
are situated on or near mining fields, or in 
which the staff are personally well acquainted, 
perhaps’ by consulting practice, with mining 
authorities. Schools, on the other hand, which 
are separated from mining, geographically or 
personally, will generally tend to prefer that 
the course of study should run continuously, 
and that the practical training should be gained 
either before or after the college course. 

The “sandwich system” is economical of the 
students’ time, for it enables them, by the 
change from college study to manual exercise, 
to work throughout the year without risk of 
injury to health, or of becoming stale. Ac- 
cordingly, in three years a student can put in 
3452 or 35 months’ work, whereas with a col- 
lege session of nine months, the vacations are 
too short to be of practical use, and the three 
years give only 27 working months. 

The “sandwich system,” moreover, renders it 
much easier to equip schools economically, 
for if the students see the current methods in 
actual use, and mining operations and metal- 
lurgical equipment on a large scale, there is 
less need for burdening our laboratories. with 
full-sized mining plants. 


The drawbacks of a full-sized equipment are 
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that it is soon out of date, and then iS most 
expensive to renew; while it is such a glutton 
for material that its running is a heavy drain 
on the revenue of a department. Some schools 
recoup the expense of using such machinery 
by treating ore commercially. But in such 
cases the tendency is for the plant to be 
handled by trained mechanics, and the students 
are not allowed to take much share in the 
actual work, for the mistakes, which are all 
important educationally to the student, cannot 
be allowed to occur. Such commercial prac- 
tice in a college seems to me usually unsatis- 
factory, with some obvious exceptions. 

There is a general agreement as to the main 
outline of the course of instruction required 
by the mining engineer, and the differences in 
detail are largely due to the varying local op- 
portunities and requirements. Coal miners 
need most mechanical engineering, including 
ventilation, and metal miners most geology, 
while copper miners, in addition to geology, 
need ample metallurgy. 

The amount of geological teaching in this 
country in mining seems to me very inade- 
quate, and America has led the way in a fuller 
recognition of the needs of geology in mining. 
The Royal School of Mines adopts the ex- 
cellent method of taking one subject at a time, 
working at it all day and every day till the 
amount of time devoted to the subject is ex- 
hausted. This system of continuous running 
has many recommendations, and it is found 
to answer by many educational coaches who 
are experts in teaching against time. But at 
the Royal School of Mines the higher course 
in geology is apparently not required for the 
associateship either in mining or in metallurgy. 





FRENCH engineer has constructed an 
A experimental internal continuous com- 

bustion turbine, with the combustion 
chamber lined with refractory material. Gaso- 
lene is fed through a nozzle from a compressor 
on the turbine shaft and mixed with air, elec- 
tric lignition being used. The resultant tem- 
perature is 1,800 deg. C. (3,272 deg. F.). The 
gas given off impinges upon the turbine blades, 
which are kept cool by low pressure steam 
being generated in water jackets around the 
gas nozzle. This turbine is said to have shown 
an efficiency of 18 per cent., and improvements 
now being made in the compressor are €X- 
pected to bring this figure above 25 per cent— 
Exchange. 
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ON THE MEASUREMENT OF AIR 


FLOWING INTO THE ATMOS- 
PHERE THROUGH CIRCULAR 
ORIFICES IN THIN PLATES 

AND UNDER SMALL DIF- 
FERENCES OF 
PRESSURE. 


By R. J. DurLEY, MONTREAL CANADA. 


(Concluded from the September issue.) 


29. The method used in making the trials 
was as follows:—The reservoir was pumped 
up and the valve between it and the compres- 
sor was then closed. Sufficient time was al- 
lowed for the air in the reservoir to come to a 
uniform temperature. The gate valve V, be- 
ing open, the regulating valve /, was opened 
till the head of air in the box was brought to 
the point at which the trial was to be run. 
The gate valve was then closed and the chron- 
ograph switch thrown in so that when the 
valve was reopened a record of the time would 
be made. The initial pressure and tempera- 
ture in the reservoir were then read and the 
trial started. The final temperature and press- 
ure were not read immediately at the end of 
the trial as it was found that some time 
elapsed before the air in the reservoir had re- 
sumed a uniform temperature. The leak dur- 
ing this time was allowed for, but was very 
small since the pressure in the reservoir was 
low. 

Accuracy of Results. 

30. Upon consideration it was found that 
the effect of the errors shown in Table I upon 
the final result might cause a total possible 
error of about +7 per cent. on the 5-16 inch 
orifice at 1 inch head, or of about +1% per 
cent. in the case of the 4 inch orifice at 4 inch 
head. The actual deviations of the observed 
results from the mean curves were found to 
be within these limits when allowance was 
made for the effect of the size of the gauging 
box on the results, as explained below. 

31. The probable errors have been calcu- 
lated for the various series of experiments 
made at different heads, and are,— 


Head. Probable error % 
I inch. 0.735 
a 0.470 
_ = 0.635 
res 0.667 
s- = 0.650 


It seems permissible therefore to regard the 
figures ot Tables IV and V as being reliable 
to within less than I per cent. 


Corrections for Barometric Pressure 
and Temperature. 


32. From equation (3) it is seen that when 
the difference of pressure on the two sides of 
an oriffice is small, the weight of air discharged 
per second should vary directly as the square 
root of the mean pressure and inversely as the 
square root of the absolute temperature. In 
tabulating the results of the experiments made 
it was therefore necessary to reduce all the 
actual discharges, as measured, to their values 
at 60 degrees Fahr., and 30 inches barometric 
pressure. A special series of trials (Nos. 151- 
162) was made to see whether the actual dis- 
charge would vary as above with regard to 
temperature. For this purpose the air was 
passed through the heater -(H, Fig. 2) previ- 
ously described, and was delivered to an orifice 
one inch diameter under a head of 3 inches 
of water, at a series of successively increasing 
temperatures. It was found during each ex- 
periment that the temperature in the gauging 
box could be kept constant within 1 degree 
Fahr., and the trials were made between the 
limits 55 degrees and 105 degrees Fahr. Af- 
ter measuring the actual discharge in each 
case, and correcting for barometric pressure, 
the mean line (Fig. 4) was drawn—and the 
corrected discharges tabulated from it. The 
figures for these trials are given in Table II, 
and show that within the limits of these ex- 
periments the discharge may be taken to vary 
inversely as the square root of the absolute 
temperature in the gauging box. 

33. It was found impossible to make the 
numerous joints of the heater perfectly air 
tight. The air leaking out was, of course, vis- 
ible in the water in the containing tank, its 
greatest amount was found to be about 0.000037 
pounds per second and was allowed for in 
calculation, being measured by displacement in 
each case. The heater was not employed for 
the other trials and in them this source of 
error did not exist. 


Calculation of Actual Discharge from 
Experiments. 


34. Trials 1-146 were made with the temp- 
arature in the box as near 60 degrees Fahr. as 
possible, and variations from this temperature 
were allowed for, as mentioned above, on the 
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assumption that the discharge is inversely pro- 
portional to the square root of the absolute 
temperature. Proper correction for barometric 
pressure was also applied, and from these ex- 
periments the actual discharge was then cal- 
culated. The corresponding ideal discharge 
was also worked out from equation (4) for a 
temperature of 60 degrees and a pressure of 
30 inches of mercury. The actual discharge 
per square: foot of orifice was then computed 
for each experiment and the results plotted on 
Fig. (5). In Figs. (6) and (6a) are shown 
the values of the coefficient of discharge ob- 


Orifice 1 Inch Dia, 


on 


3 Ins. of Wat 
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5 inch of water. Figure eight shows for one 
orifice the corrected actual discharge and mean 
curve plotted on a base of difference of pres- 
sure. The mean curve was, of course, found 
by using the coéfficients of discharge of Figs. 
(6) and (6a). 

37. Fig. (6) shows the curves of coefficients 
of discharge for various diameters of orifice 
plotted on a base of difference of pressure at 
orifice. From this diagram and from Figure 
(6a) can be selected a suitable coefficient for 
use in any particular case. The detailed re- 
sults of the various trials are given in Tables 


Calculated 


Actual 


FIG. 4. 


tained from the curves of figure (5), and 
from the corresponding ideal discharges. 

35. The volume of the reservoirs and at- 
tached piping being 91.881 cubic feet, it is 
readily shown that the weight actually dis- 
charged per second (if the pressure in the 
reservoirs changed from P, to P, pounds per 
square inch, and the temperature from T to 
T degrees Fahr., absolute, in ¢ seconds), is 
given by— 


243.8 (P,P, " 
v2 (F—B) 


The actual discharge was in every case calcu- 
lated by this formula from the observed quan- 
tities, corrections being applied as explained 
above. ; 
36. With each orifice five sets of experi- 
gments were made at heads of from 1 inch to 


VI to XVI. 
Effect of Sise of Gauging Box. 

38. From the curves of Fig. (5), it was 
seen that the actual discharges of the larger 
orifices at the higher heads were considerably 
above the mean curve. This seemed to indicate 
that the results were being effected by the 
velocity of approach of the air. To check this, 
experiments (147-150 inclusive) were made 
with a 3 inch orifice at 1 inch and 5 inch heads, 
using a box whose area was only 13.8 times that 
of the orifice. The results of these trials were 
compared with those obtained from the same 
orifice in the large box and it was found that 
the discharge was 0.2 per cent. higher at the I 
inch head and Io per cent. higher at the 5 inch 
head. This variation was greater than that 
observed from the trials of the 4% inch ori- 
fice in the large box, the difference being due 
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to the smaller ratio between the areas of box 
and orifice. The curve of observed discharge 
from the 3 inch orifice in the large box, even 
at the highest heads experimented with, lies 
only very slightly above the curve of corrected 
discharge. These results show that the area 
of cross section of the gauging box should, for 
heads up to 5 inches, be at least twenty times 
the area of the orifice if reasonably accurate 
results are to be obtained. For greater heads 
a still larger box would probably be necessary. 
Conclusions and Remarks. 


39. The experiments and curves indicate 
that :— 

(1) The coefficient for small orifices in- 
creases as the head increases, but at a lesser 


of 


Dotted Lines 
u 


FIG. 


rate the larger the orifices, till for the 2 inch 
orifice it is almost constant. For orifices larger 
than 2 inches it decreases as the head in- 
creases, and at a greater rate the larger the 
orifice. 

(2) The coefficient decreases as the di- 
ameter of the orifice increases and at a great- 
er rate the higher the head. 

(3) The coefficient does not change appre- 
ciably with temperature (between 4o degrees 
and 100 degrees Fahr.). 

(4) The coefficient (at heads under 6 
inches) is not appreciably affected by the size 
of the box if the ratio of the areas of the box 
and orifice is at least 20:1. 
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40. It is hoped that the information given 
in this paper will enable a reasonably accur- 
ate measurement of air at low pressure to be 
made by the use of a comparatively simple and 
inexpensive gauging apparatus. 


NoTrE.—On derivation of equation (1). 
Let W — weight of gas discharged per 
second in pounds. 

A = area of cross section of jet 
in square feet. 

P,, P, = pressures inside and out- 
side orifice in pou.ds per 
square foot. 

V,, V, = corresponding specific 
volumes. 





oO: 
y=ratio of the specific heats 
K,/K. 
K = Kinetic energy of 1 lb. of 
gas. 


u = velocity of gas at any point. 
T = absolute temperature. 


If heat is given to a quantity of gas under 
any circumstances whatever, the amount of 
heat is equivalent to the increase in internal 
energy, together with the external work done, 
and thus, for any small adiabatic change. 


K,aT + PdV=0...... — 


Again, if there is no friction loss, the amount 
of heat given to the gas must be equivalent to 
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the change in Kinetic energy, together with 
the change in pressure energy (head) togeth- 
er with the change in internal energy, so that 
for any small adiable change 


dK + d(PV) Ky+dT=0.. ....(b) 
From (a) and (b) we have 
dK + VaP=0 


hence in passing from conditions P,V, to con- 
ditions PV we shall have 


u fr, 
/ dK = | VaP 
0 xy 


r, since PV y=constant, and if u is the final 
velocity, 


hence u 


u 
2g 
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and the weight of gas discharged in unit time 
with frictionless adiabatic flow is 
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| RESERVOIR 
No. 4 Head ee Se a 7 
of “ ins, . Abs. Abs 
trial — water | = Pressure Temperature — 
Initial. Final. Initial.| Final. 
46 14% | 1 572 91.8 44.8 524.1 | 519.5 
47 ii 1 592 94.8 44.8 538.3 | 518.8 
48 - 1 586 94.8 44.8 541.3 519.5 
49 ” 2 417 94.8 44.8 540.8 515.5 
50 = 2 600 94.6 26.6 523.4 517.0 
61 = 2 600 94.8 26.8 523.2 515.7 
52 - 3 373 96.8 44.8 523.7 512.7 
53 oo 3 319 89.8 44.8 523.4 512.8 
54 ag 3 339 92.8 44.8 §29.4 513.1 
55 = 4 286 91.8 44.8 §23.8 512.1 
56 = q 306 94.8 44.8 526.9 §12.2 
57 3 5 275 94.8 44.8 524.7 511.1 
58 “ 5 267 94.8 44.8 532 0 511.6 
59 = 5 256 91.8 44.8 527.7 512.1 


TABLE IX. 


Box 


Temp. 


Abs. 


on 
= 
co 

ISS FOoOTNwW SO 


Actual 





-08445 
-08401 


Corrected 
actual 


discharge discharge 
Lbs, Sec, 


at 60° F. 
and 
14.7 lbs. 


-03839 
-03732 
-03734 
-05224 
-05301 
-05256 
-06440 
.06514 
-06399 
-07565 
-07444 
-08415 
-08326 
-08321 








epee ED Es 








COMPRESSED AIR. 4227 


Vv: 


x X 


30 
0.0571" Thick 





of Water 
TABLE X. 





| 

















l 
| RESERVOIR | | | Corrected . 
No. | Diam.) yeag Puration Box | Actual actual - : 
of | ins. | , of Ab | Ab | Temp. |discharge discharge j 
trial Orifice) water| trial. occurs Tem a | Abs. | Lbs. Sec, | &t 60° F. i 
ins. Secs. | pam P . | and i 
Initial. | Final. | Initial. | Final. | | | 14.7 lbs. 
] | oyu 
60 2 1 347.2 92.1 42.5 524.6 | 510.1 511.0 -06613 ., 06521 4 
61 ae 1 332.0 87.0 37.5 | 539.8 | 510.6 | 513.2 | .06579 | *.06503 
62 | ” 3 335 .2 87.0 37.5 536.4 | 512.8 | 518.7 ‘a é ~~ 
63 = 2 240.5 82.0 32.6 537.2 | 511.4 513.0 -0919 1097 . = 
64 7 2 242.0 87.0 37.5 525.5 | 511.5 517.1 -09479 -09416 * ' f 
65 - 2 232.7 94.8 44.8 534.5 & 511.3 | 521.2 |  .09632 -09600 
66 | * 3 240.0 95.8 36.0 526.2 |.° 516.4 | 512.6 -1165 1153 
oS}. @ 3 240.0 94.8 35.3 525.6 522.3 | 513.3 -1168 1157 
oe); & 3 240.0 91.8 32.4 525.5 | 520.1 | 514.7 -1165 ) 1155 
69 | ee 3 210.0 93.1 41.1 526.2 | 524.1 | 513.6 -1167 -1156 
7 | * 4 150.0 89.3 45.7 525.5 | 523.9) 514.4 -1371 .1358 
7 | si 4 150.0 88.8 45.9 526.0 | 521.9 | 514.9 1343 -1333 
72 "6 4 150.0 | 96.6 53.8 527.3 | 519.7 | 515.0 -1322 .1312 
323i) °¢ 5 119.31 92.2 54.3 523.3 | 521.4 | 517.5 -1502 -1494 
a ese 5 113.93 90.6 54.6 524.6 | 523.0/ 516.1 -1491 -1481 
=) 6 5 132.18 96.8 55.1 524.5 | 522.2 | 514.3 -1489 .1476 
| 
TABLE XI. 
= = : a : _— 
RESERVOIR Corrected 
No, |Diam.|qeaq Duration. | SCBox *| Actual actual 
of |.‘ ins. of t | Abs |Temp.|discharge ‘ischarge 
trial Orifice water trial. P ; ‘sure | Temperature | Abs. | Lbs. Sec,| &t 60° F. 
~ | Seis; | 7 Seo, |e | pi a? ; 7 and 
| Initial. | Final. | Initial. | Final. | | 14.7 Ibs. 
Se eee a fee eee eT ee 
76 242 1 299.8 92.8 26.5 | 523.7 515.6 | 516.1 .1042 - 1034 
77 si 1 300.0 93.8 27.4 | 523.2 515.0 | 513.3 . 1046 - .1036 
78 ve 1 299.5 92.9 25.9 522.8 516.1 | 511.9 -1059 -1047 
79 36 1 300.0 93.3 26.6 524.9 514.0 | 511.1 -1046 -1034 
80 ” 2 139.0 90.6 48.1 516.7 515.5 | 510.7 .1470 .1453 
81 aid 2 150.0 90.38 42.92 521.1 515.8 | 513.6 .1499 -1486 
82 és 3 178.2 92.1 22.3 | 532.8 as ey om eo 
83 = 3 105.0 87.5 48.4 | 513.8 515.3 | 512. ‘ 179% 
84 " 3 110.0 89.93 48.15 | 522.2 518.1 | 512.3 1793 .1776 
85 " 4 126.6 | 92.1 32.6 545.8 509.2 | 511.5 2059 . 2038 
86 sii 4 99.0 90.96 7.33 | 521.5 514.6 | 514.7 - 2074 - 2059 
87 os qd 98.66 86.0 42.8 523.4 516.9 512.9 -2058 .2039 
88 *” 5 111.4 | 89.0 32.6 | 526.0 507.7 | 513.8 - 2346 . 2328 
89 - 5 114.8 | 92.1 32.6 | 637.1 509.7 | 509.1 2335 -2306 
90 ss 5 115.8 96.7 36.5 | 537.3 508.7 | 505.8 2327 2290 
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TABLE XII. 



































RESERVOIR Corrected 
No. | Diam.) qeaq Duration | Box Actual —— 
. ins. of Abs. Abs. | Temp. |discharge ischarge 
trial e* water + scan Pressure Temperature | Abs. | Lbs. Sec. | “4 F. 
Initial. | Final. | Initial.) Final. | 14.7 lbs. 
91 3 4 98.3 49.6 524.4 513.2 .1530 .1513 
92 1 96.5 48.5 524.4 513.8 1532 .1513 
93 4d 1 | 95.9 45.8 526.6 512.1 .1531 .1509 
94 " 2 | 92.1 53.1 523.9 513.5 .2147 -2111 
95 - 2 93.0 50.8 519.0 512.6 .2138 .2107 
__ ae ed 2 93.2 59.3 520.0 509.9 .2161 .2114 
97 se 3 99.1 62.0 519.9 509.3 . 261: . 2567 
98 * 3 | 94.0 53.6 520.3 512.5 . 2638 . 2591 
99 : 3 |} 99.2 73.7 | 521.8 509.5 . 2569 . 2533 
100 Hs 4 | 94.8 63.0 | 519.8 509.3 .3043 .3006 
101 9 4 | 97.1 68.3 | 519.2 511.5 . 2995 2944 
102 ox 4 | | 100.7 65.6 §21.8 509.7 . 2986 .2941 
103 = 5 | 90.0 59.3 519.3 510.4 .3388 .3336 
104 - 5 98.0 62.4 520.1 505.7 3373 .3292 
105 - 5 94.6 63.1 518.8 506.3 .3490 3397 
TABLE XIII. 
| RESERVOIR | Corrected 
No. ss Head puneaiany : _| Box | Actual | Poe 
of. 1. > ins. | Abs. Abs. Temp. | discharge) @18charge 
trial on™ water = . Pressure Temperature Abs. | Lbs. Sec. | sag 
Initial. Final. Initial.| Final. | 14.7 lbs. 
106 3% 1 72.10 | 99.5 67.6 520.2 518.7 505.5 .2105 . 2051 
107 = 1 67.35 | 98.5 69.1 519.6 517.6 505.7 . 2069 | 2020 
me i Cl 2 52.2 | 100.4 68.7 520.4 518.9 505.2 . 2889 -2810 
109 | “ 2 68.78 99.1 56.8 §20.1 518.1 503.7 . 2926 | . 2862 
2; ** 2 54.59 98.3 64.9 520.3 519.7 505.1 . 2926 . 2847 
111 ata é 41.04 | 96,23 65.60 519.8 517.9 507.2 .3541 3458 
—— a 7 3 69.2 89.7 38.3 §22.5 512.1 509.2 3481 | ,3442 
113 | « 3 75.0 | 89.0 32.2 520.0 515.5 511.2 3543 |  ,3509 
114 ai 4 34.04 98 .33 69 .28 521.5 519.6 505.7 .4042 | 3945 
115 ad 4 60.5 86.9 34.9 520.3 515.7 503.5 .4084 -4012 
pt ee 4 68.5 | 90.9 32.4 521.0 511.8 506.4 .4039 | 3984 
117 " 5 29.35 95.15 66.21 519.2 513.1 507.0 .4595 .4518 
118 ig 5 30.12 | 95.41 65.94 520.3 519.2 506.6 .4650 | .4545 
119 ” 5 31.22 | 97.69 66.92 520.7 520.1 505.1 .4702 4572 
TABLE XIV. 
RESERVOIR Corrected 
No. Diam. Head pawn : E : Box Actual oo 
of x ins. - Abs. | Abs. Temp. discharge @/8charge 
trial Orifice water| trial. Pressure | Temperature | Abs. | Lbs, Sec, 4t 60°F, 
ins, | | Me Dea ee ¥ and 
Initial, Final. | Initial. Final. 14.7 Ibs. 
120 | 4 1 54.89 98 .00 66.57 520.6 518.9 507.8 .2715 . 2657 
_— i} < 1 48.69 96 .56 68 .56 522.0 519.3 506.7 .2745 . 2684 
122 a 1 47.46 97.30 70.03 521.6 518.3 506.6 . 2696 . 2642 
123 ess 2 36.08 96.31 67.24 §21.1 520.0 505.4 .3820 .3722 
124 i 2 38 ,60 97.39 °° 65.60 521.6 518.9 505.2 .3887 . 3805 
125 sed 2 40.6 97.15 63.73 520.8 517.0 507.7 . 3880 | ,3811 
126 ” 3 53.5 89.6 37.1 523.7 519.7 508 .3 .4636 | (4578 
127 “a 3 54.6 91.8 37.2 524.3 514.5 506.8 .4684 -4620 
128 oa 4 22.69 94.65 69.07 521.4 518.6 504.8 5319 .5189 
_i * 4 21.66 95.49 70.63 521.4 517.0 503.6 5330 .5191 
130 | « 4 42.5 | 91.2 | 43.0 524.3 514.8 | 506.0 | 5298 ‘5221 
+ a 5 19.91 96 .55 71.33 520.5 519.1 503.7 .6125 .5970 
a ee 5 20.32 97.35 71.17 519.8 518.7 503.4 .6135 | 6967 
133 os 5 20 68 93.94 67.75 §20.1 516.4 504.6 .5943 | ,6819 
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TABLE XV. 
RESERVOIR | | | Corrected 
z Diam. Duration | Box Actual actual 
= ae — of Abs. Abs. | Temp. | discharge oe 
trial — water | —_ Pressure Temperature | Abs. | Lbs. Sec. ai : 
| | Initial. | Final. | Initial.| Final. | 14.7 Ibs. 
134 432 1 38.00 97.85 | 69.83 | 521.0 | 519.4 | 504.8 . 3489 | 38406 
135 oe z 47.83 102 48 | 66.96 | 525.5 518.9 | 507.3 .3429 | ,3373 
136 “ 1 40.25 97.13 | 67.37 520.9 | 518.9 | 506.2 . 3505 -3438 
137 sd 2 23.57 99.0 | 74.6 §22.1 518.9 | 506.2 .4834 | 4727 
138 i 2 25.89 93.50 | 65.77 515.9 512.7 | 505 4 .5086 -4984 
139 ae 3 23.79 96.31 | 65.18 515.7 512.9 | 503.8 .6233 - 6085 
140 ~ 3 25.65 97.74 | 64.40 515.4 516.0 | 503.4 . 6295 . 6099 
141 “ 3 23.82 95.77 | 64.77 515.0 | 515.8 503.4 *6308 | .6119 
w2 | « 4 21.46 | 96.82 | 64.62 515.3 | 515.4 | 503.5 | .7247 7044 
143 os 4 21.31 94.35 | 63.30 515.2 515.8 | 503.4 . 7052 | ,6832 
144 “s 4 37.00 94.47 | 39.95 515.1 514.5 | 498.9 .7112 | ,6925 
145 « |. § 29.06 93.40 | 44.37 515.9 515.0 | 498.2 .8121 | .7902 
146 ‘ | 6 29.71 93.43 44.80 515.9 516.3 | 496.5 . 7893 | 7664 
147 Ss |} 4 93.85 96.61 | 65.90 520.2 | 517.9 | 509.1 . 1548 |} ,1512 
148 s | 1 87.81 97.21 68.31 §21.1 519.0 508 .0 . 1556 |} 1515 
149 « | 5 36.59 92.35 63.41 520.2 518.1 | 504.7 . 3767 .3675 
150 = | 5 34.74 91.02 | 63,41 520.3 519.8 | 504.4 . 3796 .3679 
TABLE XVI 
| Corrected 
| | RESERVOIR | | actual 
No. | Diam | qeag Puration| _ nae Box | Actual | discharge 
of o ins of | Abs. Abs. | Temp. |discharge| gt 60° F. 
trial — water _ | Pressure Temperature | Abs. | Lbs. Sec. | and 
| : ; eens Rabies i 8. 
| Initial. | Final, |Initial.| Final, | 14.7 0 
ame | 
151 1 3 | 1,020 91.3 | 27.5 | 522.6 | 518.2} 516.1 | .02968 .02938 
152 1 3 600.0 | 93.9 55.9 525.4 | 517.9 | 525.5 .02936 .02901 
i 3 600.0 | 87.2 | 49.1 | 526.3 | 517.4 | 525.9 | 102936 102934 
154 | 1 3 600.0 | 94.2 | 56.1 | 527.5 | 517.8 | 526.3 | ‘02916 "02881 
155 1 3 600.0 | 90.6 52.6 531.7 | 519.1 | 537.0 .02861 .02827 
156 1 3 600.0 | 89.3 | 52.2 | 524.0 | 519.3 | 542.4 | 02808 02864 
157 1 3 600.0 | 87.6 | 50.5 | 525.6 | 518.0 | 546.8 | 102865 02832 
158 | 1 3 600.0 92.1 | 52.0 | 531.8 517.7 | 548.1 .03018 .02984 
159 | 1 3 699.5 | 86.3 | 50.2 524.8 | 518.4 549.6 .02803 .02767 
160 1 3 599.0 | 90.6 | 55.1 533.5 522.4 | 561.8 .02675 .02637 
161 | 1 3 600.0 | 91.8 | 51.5 | 531.3 | 517.3 | 563.3 | ‘03038 .03004 
162 | 1 3 599.4 | 80.0 | 46.0 | 523.7 | 520.1 | 567.6 | 02671 02636 
| 




















ELECTRICITY AND COMPRESSED 
AIR. 


What is technically known as the electro- 
pneumatic switch has been installed at the 
Newcastle Central Railway Station, Newcastle, 
England, for the purpose of dealing with the 
traffic at the west end of the station, which 
will be considerably increased when the new 
High Level Bridge is opened. 

The necessary plant for working the sys- 
tem has been laid down under the north 
wing of the old High Level, and the new order 
of things is expected to come into operation in 
August. 

One of its advantages is that manual ex- 
ertion is reduced to a minimum. All the 
signalmen will be required to do to change 
the position of points or signals will be to 
shaft a small lever, which can be freely work- 
ed with the finger and thumb. Compressed 
air will do the remainder. 





The plant comprises two 35 horse-power 
gas engines, with combined air compressers, 


and a 30 horse-power electric motor, also fitted 
with a combined air compresser. 

These generate the compressed air by which 
the points and signals are worked, provision 
being made for storing the electricity for set- 
the air in motion. 

At the west end of the station a new 
signal box has been erected from which will 
be manipulated 182 signals and 136 pairs of 
points by 211 levers. In many cases a single 
lever works two and more signals and points. 
83 levers to be installed will command 60 
south end of the new High Level, and the 

A signal cabin has also been built at the 
signals and 34 pairs of points and bars. 


Pipes are to be laid from the signal boxes to 
the points and signals, and a uniform pres- 
sure of 65 pounds of compressed air will be 
maintained, the working of the motive power 
being done electrically by connection with the 
levers—E-xchange. 
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THE EDUCATION OF ENGINEERS 


We print in this issue of Compressep AIR 
an abstract of a paper read recently before the 
Institution of Mining Engineers at London, on 
“The Education of Mining Engineers,” in 
which many important subjects are taken up 
relative to obtaining the most advantageous 
curriculum. Now we note that not one word 
said about compressed air as being a 
subject of study in papers such as this, and, 
with exception, we do not know of any 
in the United States or 
courses in this subject. 
New York University, 
a comprehensive course in compressed 
air and its applications is delivered by Prof. 
D. W. Hering of the Department of physics. 
Why is it that this important subject has re- 
ceived so little attention from our colleges and 
scientific schools? The field of compressed air 
is an exceedingly broad one and would cer- 
tainly justify the establishing of such a course. 

The capital involved in the manufacture of 
compressed air machinery is very great and, 
while not perhaps so large_as that involved in 
the manufacture of electrical apparatus, it is 
still a big factor in our industrial system. 
When a branch of engineering supports such 
large concerns as the Ingersoll-Rand Co., Chi- 
cago Pneumatic Tool Co., Sullivan Machinery 
Co., and many other concerns of prominence, 
it seems to us that it should receive attention 
in our colleges and technical schools. Such is 
not the case, however, and, while many col- 
are devoting months and even years to 
the subjects of electricity and direct combus- 


is ever 


one 
college of university 
England which gives 
The one exception is 
where 


leges 


tion engines, compressed air is entirely neg- 
lected. 
For this reason, when the young technical 


graduate takes a position with any of the com- 
panies such as mentioned above, he has to 
spend many months of hard study before he 
is fitted for an important position; while, if a 
short course were given on the theory and 
practice of compressed air, much time and 
trouble would be saved later on. A _ short 
time ago we printed an article on the training 
of apprentices at the shops of the Rand Drill 
Company, at NN. 2X: 


writer stated that six months were required 


Tarrytown, in which the 
for these young engineers to learn the rudi- 


ments and it was 


of their chosen profession, 
necessary that the knowledge gained by exper- 


ience in the shops be supplemented by numer- 
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ous lectures and examination questions before 
the apprentice was deemed of sufficient value 
to receive a position in one of the branch 
offices of the company. Even then, however, 
his education was not complete and it required 
at least two months more to become familiar 
enough with compressed air theory to be 
trusted with the “figuring out” of a plant. We 
certainly hope that some of our universities 
will establish courses in compressed air and 
follow in the foot-steps of the New York Uni- 
versity in training young men for this most 
important subject. 





ARE WE BEING SUPERSEDED ? 


For ten years CompresseD Arr has harbored 
the impression that it was secure in its chosen 
field, thus far nothing having been perfected 
to take its place. Electricity has given us a 
few spasms now and then, but the fright soon 
passed off leaving us more secure than ever. 
Now. however, we receive word that a new 
medium for the transmission of power is com- 
ing to the front. One of the latest mono- 
graphs of the United States Geological Survey 
is devoted to what is in a certain sense a new 
industry. This is nothing less than the ex- 
traction from the earth of natural carbonic 
acid gas. Beneath the surface of the earth in 
and near Saratoga, for instance, is an im- 
mense reservoir of carbon dioxide, and the 
business of utilizing its contents, independ- 
ently of the bottling of the waters for which 
that locality has long been famous, is now 
conducted on a large scale. The daily output 
of the gas wells is not far from twenty thou- 
sand pounds, and fully half that amount is re- 
covered and marketed, first going through a 
process that robs it of its moisture and then 
being highly compressed for shipment in steel 
cylinders. 

The most interesting point in connection 
with the use of this gas, says the report, is 
that in some localities its service is by no 
means limited to the production of soda water 
and the imparting of effervescence to other 
beverages. The compressed gas being used in 
place of compressed air for the operation of 
block signals on railways, possibly because it 
is more economical in some localities to rely 
on cylinders of gas than to install a compressor 
plant. Again in Europe it is employed more 
extensively than in the United States for me- 
chanical refrigeration. The machinery in 
which it is used is more compact than that 





required with ammonia. Pressures of 1,000 to 
1,200 pounds to the square inch are deemed 
not only feasible but safe with carbon dioxide, 
while 150 to 200 pounds represent the com- 
mon practice with ammonia. Besides, when 
an explosion suddenly liberates a large quan- 
tity of ammonia vapor the effect is often fatal 
to those in the immediate vicinity. No such 
consequences attend the escape of carbonic 
acid gas. 

As a result of all these discoveries it would 
seem as though we ought to warn our sub- 
scribers that perhaps they may wake up some 
morning to find that the name of this paper 
has been changed from Compressep Air to 
“CARBONIC ACID GAS,” “CARBON DIOXIDE,’ or 
pidine "CO..’ 





LIVING IN COMPRESSED AIR. 


The Royal Society has just issued a first 
report of some interesting experiments lately 
undertaken by two Englishmen of science, Dr. 
Leonard Hill and Mr. M. Greenwood, with a 
view to ascertaining the effects of compressed 
air on the human system. These experiments 
throw some light upon some obscure points 
in physiology, but they have a practical value 
altogether apart from their medical, or scien-, 
tific, aspect. 

It is well known that divers can not descend 
more than a certain depth below the surface 
of the water, primarily because the diving 
dress must have compressed air inside it in 
order to resist the pressure of water outside, 
and, roughly speaking, one atmosphere has to 
be forced in for every distance of thirty-four 
feet below the level of the water. 

Thus, at a depth of 170 feet, a pressure of 
five atmospheres is necessary. Few divers, 
however, have ever descended so far. The rec- 
ord dive is 204 feet, but the unfortunate man 
who accomplished it paid for it with his life. 
At depths of about too feet a danger signal is 
usually hoisted. The British Admiralty adopt 
120 feet as the limit of their operations, but this 
has been surpassed many times by men work- 
ing for private firms. 

There is much buried treasure, some of 
which is located on charts, but with our pres- 
ent appliances it is hopeless to attempt to re- 
cover any of it. Any improvement, therefore, 
in methods of diving is of considerable import- 
ance. 

Dr. Hill explained that Mr. Greenwood and 
himself had been trying the effect of com- 
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pressed air upon themselves, and for this pur- 
pose they had had constructed a large steel 
cylinder, of rather more than forty-two cubic 
feet capacity, with a moter-driven pump for 
compression and taps for letting out the air, 
or, as it is called, decompression. 

They were subjected to a pressure of about 
five atmospheres, equivalent to a depth of 170 
feet. Mr. Greenwood successfully resisted 
seven atmospheres, which meant that he could 
dive to a depth of considerably over 200 feet. 
They had previously tried experiments on 
various animals—dogs, cats, rats, mice and 
monkeys—and found that they could resist 
eight, nine, and even ten atmospheres. 

As a result of their experiments they have 
ascertained that divers’ deaths were due to the 
fact that the men were brought to the surface 
too rapidly. Time should be allowed for de- 
compressure and all would be well. 

Dr. Hill said his impression was that the 
functions of the body were normal in com- 
pressed air. They stayed in the apparatus four 
or five hours and measured their respiration, 
took notes of the state of the blood, and so 
forth. 

Dr. Hill said that no doubt men would go 
far deeper in the future than they had done. It 
would certainly be less dangerous than looping 
the loop. They had a monkey who was sub- 
jected to eight atmospheres three times a week 
for four hours at a time, during a whole 
month, and he never had the slightest unfavor- 
able symptom. 

Dr. Hill’s apparatus is a great boiler-like 
cylinder with a hole at the side scarcely big- 
ger than the porthole of a steamer. Through 
this hole he creeps with considerable difficul- 
ty and lies at full length on a matress inside, 
while an iron clamp is fixed with great nuts 
screwed tight by a giant spanner. There is 
a small electric light inside, and communica- 
tion is carried on with the inmate by means 
of a telephone. 





NEW PUBLICATIONS. 


Electrically-Driven Air Compressors.— 
Tuompson.—A paper read before the British 
Institution of Mining Engineers on the use 
of electrically-driven air compressors at the 
Ouston Colliery. It was found at that mine 
that electricity at the coal face was out of ques- 
tion, owing to the amount of gas given off 
by the Busty seam. 
equipped modern electric station had been put 
down at the pit. It was then concluded that 


On the other hand, a well- - 


COMPRESSED AIR. 


it would be cheaper to utilize the plant for 
generating electric current to be transmitted 
to electrically-driven air compressors than to 
put down at the bank, in addition, a steam- 
driven air compressor plant and to conduct air 
to the face in the usual way. Moreover, elec- 
tric cables can be placed in the shaft and along 
the roadways more easily than bulky air pipes. 
The installation is described; in two tests ef- 
ficiencies of 62 and 60 per cent of the plant 
were found, which is thought to compare fa- 
vorably with that of any steam-driven air com- 
pressor plant. 





“The Abuses of Valves,” published in The 
Valve World, by Mr. R. T. Crane, president 
of Crane Co., says that in 95 cases out of 100 
leaky valves are due to abuse and carelessness 
on the part of the men who install them, rath- 
er than to defects in the valves themselves. If 
the few simple directions given by Mr. Crane 
for the installation and care of valves were 
generally followed much of the annoyance and 
expense due to leaky valves would be avoided. 
The article has been printed in the form of a 
poster suitable for hanging on the walls of 
engine rooms and shops, and all users of 
valves may obtain one or more copies free by 
writing Crane Co., Chicago. The posters are 
legibly printed in two colors on heavy calen- 
dered bristol board, and contain no advertising 
other than the name of the publisher. 





TRADE PUBLICATIONS. 


SuLLIVAN MACHINERY Company, Railway Ex- 
change Building. Chicago, Ill.—Modern 
Methods of Producing Coal. Part 1. A 
handsomely illustrated booklet, 6x9, de- 
voted to descriptions of the Sullivan Pick 
Machine for undermining coal. This book 
also contains some valuable statistics on 
bituminous coal production in the United 
States, average prices per net ton, approx- 
imate analysis and heating value of Amer- 
ican coals, etc. This catalog is known as 
Catalog No. 57. 


Epison MANUFACTURING ComPANy, Orange, 
N. J.—TIllustrated booklet describing Edi- 
son Primary Batteries (formerly known as 
re and the Edison Spark 

Oli. 


Coorer-Hewitt Lamp Company, Garrison 
Place and Fayette street, Pittsburgh, Pa.— 
The Economical Lighting of Industrial 
Plants. Booklet 5x734. describing the 
Cooper-Hewitt Mercury-Vapor Lamp as 
adapted to lighting manufacturing plants, 
offices, drafting rooms, etc. 


Tue Nernst LAmp Company, Pittsburgh, Pa. 
—Booklet 6x9, illustrating the design and 
application of Nernst Lamps for Electric 
Lighting. 

Stee, City Exrectric Company, Third street 
and Pennsylvania avenue, Pittsburgh, Pa. 
—Small booklet devoted to- Star Bushings 
and other contractor’s supplies. 
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BaLpwin Locomotive Works, Philadelphia, 
Pa—Record of Recent Construction, No. 
56, being a description of the Atchison, 
Topeka & Santa Fe Railway System and 
the locomotives constructed for this sys- 
tem by the Baldwin Locomotive Works 
since 1875. 

WESTERN WHEELED ScrRAPER Company, Auro- 
ra, Ill.—Profusely illustrated catalog de- 
scribing Standard Western Wheeled 
Scrapers, Drag Scrapers, Railroad Plows, 
Road Machines and Ditchers, Western Air 
Dump Cars, etc. This catalog is submitted 
by M. E. Davis, Eastern Agent, 829 Park 
Row Building, New York City. 

KitpouRNE & Jacoss MANUFACTURING Com- 
pANY, Columbus, Ohio.—Catalog No. 32-D 
describing Contractors’ Dump Cars, Steam 
Shovel Cars, Hopper Cars, Track Laying 
Cars, Quarry Cars and Contractors’ 
Dump Carts. 





HEAP oxygen is the one important pro- 
C duct thus far obtained from liquid air, 
for which such extravagant prophecies 
have been made. As the nitrogen and oxygen 
of the liquid air return to the gaseous state, at 
different temperatures, it has proven to be pos- 
sible to separate them by fractional distillation, 
and as the evaporation of the gases cools the air 
entering to be compressed in the apparatus, the 
process is very economical. An idea of this 
efficiency has lately been given by M. Georges 
Claude. His plant produces 1,000 cubic metres 
of oxygen with a purity of 96 to 98 per cent. 
in 24 hours, and the cost in France is only 
one-twentieth of that of oxygen from the 
electrolytic decomposition of water. 





The use of underground compressors obvi- 
ates a loss by friction in transmission and also 
makes possible a saving in labor, as the man 
in charge can also attend to other duties. There 
is sometimes a disadvantage in that the air 
compressed may be foul and therefore unfit 
for ventilation at the headings. Every mining 
engineer must be his own judge as to the de- 
sirability of an underground compressor for 
his particular case—Mining Reporter. 





Newport, R. I., July 25. A whitehead tor- 
pedo fired from the dock at the torpedo sta- 
tion during practice to-day struck and sank 
a hole in the boat a distance of three hundred 
seated. A life boat rescued the seamen. The 
torpedo was not charged, but it was driven 
with sufficient force by compressed air to break 
a hole in the boat a distance o fthree hundred 
yards. The men in the boat were standing on 
the range to pick up the spent torpedo. 


INDUSTRIAL. 
A NEW AIR COMPRESSOR. 


The accompanying engravings illustrate a 
new type of Sullivan air compressor, which is 
particularly suited to the requirements of mines 
and quarries, as well as for industrial pur- 
poses of various kinds. This machine is of 
the duplex pattern, and is built in several com- 
binations of steam and air cylinders, also for 
belt and power drive. The dominant feature 
of these various types is the box frame, with 
housing, which forms a tight enclosure about 
the crank discs, main bearings, eccentrics, con- 
necting rods and crossheads. This housing 
excludes dust and dirt, and permits the use 
of a system of self-lubrication of the principal 























EXTERIOR VIEW OF NEW SULLIVAN 
AIR COMPRESSOR. 


working parts. As shown in the sectional 
view, an oil well is provided in each frame, in 
which the lower edges of the crank discs are 
immersed. The oil clinging to the discs is re- 
moved by scrapers in contact with their upper 
edges, and thence conveyed, by means of a 
storage chamber and suitable pipes, to the main 
journals, crank pins, eccentrics and cross-head 
guides, being finally returned to the well by 
gravity to be used again. These machines 
require the minimum of attention and care, as 
it is necessary to add oil to the wells only at 
long intervals. 

These compressors are very compactly and 
substantially built. All sizes except those of 
largest capacity are mounted on a heavy sub- 
base, in which the inter-cooler and steam re- 
heater (on cross-compound machines) are sit- 
uated. The frames are of the heavy duty 
type or tangye pattern, with long bearings on 
the base, securing rigidity, and maintenance 
of correct alignment of working parts. The 
steam valve gear is controlled by a Meyer ad- 
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justable cut-off, the throttle being regulated by 
a sensitive steam and air governor. 

The air cylinders are not cored out, but in- 
stead, separate liners are forced into the cast- 
ings, thus precluding shrinkage strains. The 
space between the liner and the cylinder forms 
the water jacket, and outside of this again is 
the air inlet passage. Incoming air is thus ad- 
mitted to the cylinder without contact with 
heated walls. 

The air cylinder heads are also water jack- 
eted, and in two-stage compressors, an efficient 
inter-cooler is provided, consisting of a nest 
of cold water tubes, made of copper, with 


thin film of air to get behind the closed valve. 
pressing the cutting edges to the seat, and 
making the valve tight against leakage. The 
valve stems have T-shaped heads on their inner 
ends, carefully planed and fitted to the slots 
in the ends of the valves. The attachment is 
such that the valves are free to follow up wear 
automatically without hindrance from the 
stems. These valves may be removed through 
the back bonnets without disturbing the set- 
ting of the valve gear. This valve gear is 
simple, strong and durable, is positive and re- 
liable in action, and insures high volumetric 
efficiency. 

















SECTIONAL VIEW OF NEW 


whose cold surfaces the air is forced to come 
into intimate contact in passing from the low 
to the high pressure cylinder. 

The inlet valves on all air cylinders are of 
the semi-rotary or Corliss type, and are moved 
by steel valve stems, connected by adjustable 
connecting rods to independent eccentrics on 
the engine shaft. The moving parts start from 
and arrive at the ends of their travel with a 
slow and easy motion, but at the points of 
opening and closing of the valves, these parts 
attain their greatest speed; it is thus possible 
for the valves to remain open during the entire 
stroke, allowing the cylinder to fill with air 
at barometric pressure, and trapping it in- 
stantly before the niston begins its return. 

The valves themselves are made of close- 
grained semi-steel, of large diameter, fitted 
with accuracy. Provision is made to permit a 


SULLIVAN AIR COMPRESSOR. 


The discharge valves are placed radially on 
top of the cylinder head castings. They are 
set with removable seats in shallow ports or 
pockets, as shown in the sectional view of 
the class WE machine referred to above, at 
a sufficient distance from the ends of the cyl- 
inder so that the piston travels completely past 
the openings to these pockets, at each end of 
the stroke, thereby reducing clearance to the 
smallest amount possible. These valves are 
of poppet type, internally guided on cast iron 
plugs and held to their seats by light steel 
springs. They are seated in bronze cages, 
readily removable by unscrewing the valve 
plug. As shown by the sectional view, they 
are completely surrounded by water jackets, 
in order to reduce the temperature of the air 
at its terminal pressure. 

All working parts are constructed of mater- 
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ials which experience has shown to be best 
suited for their respective purposes, and all 
parts of the machines are readily accessible 
for inspection or repair. 

These air compressors are built in capacities 
ranging from 100 to 2,600 cubic feet of free 
air per minute. The makers, the Sullivan Ma- 
chinery Co., of Chicago, state that they have 
erected large additions at their works at Clare- 
mont, N. H., for the proper manufacture of 
this type of compressor. 





of Millsboro, N. M., has placed a large 

contract with the Traylor Engineering 
Co., of New York, for hoisting, pumping and 
electrical machinery, and the steel and iron 
work necessary for a complete hoisting and 
crushing plant, thus completing its outfit for 
taking out and treating its ores. 

The order was placed through the Hon. 
Warner Miller, president of the company, from 
the New York office, 100 Broadway. The 
hoisting outfit is for a three-compartment 
vertical shaft, and there are to be two electric 
hoisting engines; one with a single drum to 
hold 1,000 feet of 5@” wire rope, to lift 2,000 
pounds at a rate of 300 feet per minute, and 
the other with two independent drums, each 
to hold 1,000 feet of 1” rope, and capable of 
lifting a load of 4,000 pounds at a rate of 500 
feet per minute. The hoists are to be fitted 
with all the latest appliances for safety and 
convenience, and will be operated by 3 phase, 
60 cycle, 220 volt, variable speed, external re- 
sistance, induction motors. 

A complete electrically operated pumping 
plant is also included in the contract. This 
will require 17,000 feet of transmission wire 
to connect it with the power house, besides an 
entire equipment of piping, valves and other 
fittings. The current for operating the ma- 
chinery will be generated by two 125 Kilowatt 
revolving field Generators, of the “Water 
Wheel” type, each one direct connected to a 
170 H. P. American Diesel oil engine. The 
two Diesel engines and the generators are in- 
cluded in the contract. Other electrical equip- 
ment furnished by the Traylor Engineering 
Company will be, two 12% Kilowatt. 125 volt, 
direct current generators: five 30 H. P.. 200 
volt motors, with auto-starters; one 15 H. P., 
200 volt motor, with auto-starter; three Kilo- 
watt step-up transformers for raising the line 
current voltage from 200 to 2,000 volts; three 
similar step-down transformers for reducing 
the line voltage from 2,000 to 200 volts; a com- 
plete switchboard, lamps for the mill. and the 
wire and other materials for the 17,000 feet 
of transmission line. The contract includes 
also a cage, skips, grizzley, ore bin gates, steel 
linings for the ore bins, a plunger feeder, a 
belt conveyor 100 feet long for taking ore from 
the crushing plant to the stamp mill bins, 
sheave wheels, an amalgam box and two steel 


Ts Sierra Consolidated Gold Mining Co., 


tanks, one of about 96,000 gallons capacity, 
and the other of about 16,000 gallons. 





HE Canadian Westinghouse Co., Ltd., is 
T being called upon to supply apparatus for 
the operation of a number of single phase 
railway lines. A recent contract is for furnish- 
ing their latest type of alternating current sin- 
gle phase railway equipment for approximately 
35 miles of track, for the Windsor, Essex & 
Lake Shore Rapid Railway Co. For the pres- 
ent, five cars equipped with two Ioo H. P. 
motors each, will be operated, in addition to 
which the order covers a 500 K. W., single 
phase, 25 cycle generator to be installed in the 
main power house near Essex, together with 
switchboards, exciters and transformers, for 
operating the system. A trolley voltage of 
6,600 will be used and the most improved type 
of catenary line construction will be installed 
throughout the system. 





The Stanley-G. I. Electric Manufacturing 
Company, of Pittsfield, Mass, have just placed 
on the market a new and novel form of in- 
duction motor made in various sizes up to 7% 
H. P. The novel feature of this motor is in 
having the laminated iron core of the stator 
freely exposed to the air around its entire 
periphery. Because of the fact that the frame 
is held together by means of a riveted con- 
struction, the motor will be known as the riv- 
eted frame type. The cast-iron ribs which are 
used with the ordinary induction motors are 
entirely done away with and thereby all metal 
is used to much higher efficiency than ever be- 
fore attained in induction motor design. 





T would be dangerous to attempt to operate a 
| hoisting engine in lowering a bucket, skip, 
or cage, depending wholly on the air com- 
pressed in the engine-cylinder by the recipro- 
cal movement of the piston to act as a brake 
without any other means of control. Engines 
are made having auxiliary cylinders set tan- 
dem with the engine cylinders and connected 
with the air-receiver of a compressor, but this 
style of brake arrangement has not become 
popular as yet. The best type of hoisting-en- 
gine control is the post-brake, though many 
believe the band-brake and the end-friction 
brake are equally safe. Some large hoisting 
engines have steam-brakes which are usually 
set unless the steam is shut off. These brakes 
operate automatically. 
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THE KONOMAX ROCK DRILL. 


The “Johannesburg Star” of a recent date 
gives particulars of a new drill now working 
on the Village Main Reef, as follows: “The 
‘Konomax’ drill is so styled because it gives 
the maximum economy in power. It uses con- 
siderably less air per blow than any other rock 
drill, while at the same time the blow is none 
the less powerful—in fact, it is more power- 
ful. The blow is obtained from a piston stroke, 
during the whole of which the full air-pressure 
is maintained as the driving force, and as, ow- 
ing to the shortness of the exhaust passage, 
back-pressure is reduced to a minimum, it will 
readily be seen that no other drill with the 
same size driving piston can be quite as power- 
ful. 

“The economy in compressed air is effected 
by utilizing the property of expansion on the 
return stroke. The degree of expansion, and 
therefore the extent of economy, is only limited 
by freezing difficulties. In the ‘Konomax’ 
drill, however, an expansion of 3 to 1 has been 
attained, this being due to two facts: (1) To 
the simplicity of the exhaust arrangements, 
which allow any particles of ice which may 
form to be quickly and safely evacuated. The 
valve-box is situated at the front end of the 
cylinder, and allows a perfectly straight and 
practically unobstructed exhaust. (2) The 
apparatus is itself, to a great extent, a re- 
heater. 

“The piston itself consists of two portions 
of different diameters, working in a corre- 
sponding double cylinder. The rear cylinder is 
considerably the smaller and is in constant 
and uninterrupted communication with the 
maximum air-pressure in the mains. The front 
cylinder, in which the larger piston effects the 
return stroke, is under pressure as regulated 
by the admission and cut-off air controlled by 
the varying position of the piston. The cut- 
off is arranged so as to give the requisite ex- 
pansion and economical working of the driv- 
ing-fluid. 

“One advantage of the very greatest import- 
ance, which has been alluded to, results from 
the fact that no fluid-distributing device is 
employed in connection with the rear end of 
the cylinder, so that the operating valve is 
enabled to be located at the cylinder head, and 


the ports governed by the valve can, therefore, . 


be made very short and practically straight. 
The weight of the ‘Konomax’ drill compares 


very favorably with that of any other rock 
drill of the same power. 

“The handiness of the ‘Konomax’ drill is 
much superior to that of any other rock drill, 
owing to the fact that the short starting 
strokes, incidental to the commencement of a 
hole, are obtained with the piston at the front 
end of the stroke. Any practical rock drill man 
will appreciate this great advantage over the 
ordinary drill, in which, to obtain the short 
strokes, it is compulsory to have the piston at 
the rear of the cylinder, thus involving subse- 
quent ‘racking back’ to lengthen the stroke. 
With the ‘Konomax’ drill the necessity of the 
‘racking back’ is avoided, as the maximum 
length of stroke can be instantly obtained.” 





Construction work for the completion of 
the American Pneumatic Service system in the 
City of New York was recently begun. The 
present contract calls for 25 miles of double 
lines of eight-inch tubes connecting the Gen- 
eral Postoffice (including the present system) 
with the Produce Exchange, Wall street, Mad- 
ison square and Grand Central station at 42d 
street, thence extending north as far as 125th 
street. The lines over the Brooklyn Bridge to 
the Brooklyn Post Office are to be still further 
extended, under the new appropriation bill 
passed by the House of Representatives, be- 
tween three and four miles. This will make 
the total system in Greater New York over 29 
miles of double tubes. 

The service in Boston, Chicago and St. Louis 
is pronounced an ideal one by the postal offi- 
cials in these different cities and permits of 
local distribution and train connection simply 
unattainable by any other means, and this rapid 
despatch in their judgment is largely accounted 
for by this great new facility. 





GAIN a workman, this time in the Home- 
A stead Steel Works, has been killed by 


compressed air being forced into his 
body by a joking fellow-workman. It would 
seem to be wise for the makers of compressed 
air tools to suggest to every customer that he 
have notices posted about the works stating the 
danger of playing with or perpetrating practical 
jokes with compressed air, and that when these 
notices have been duly posted, those who con- 
tinue to play with it should be held legally 
responsible for the consequences of their acts. 
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COMPRESSED AIR FORGES. 


Although the great power and adaptability 
of compressed air have been known for a long, 
time, new applications have been produced 
very slowly. Only recently the Buffalo Forge 
Co. of Buffalo, N. Y., has perfected attach- 
ments for the use of compressed air in produc- 
ing the blast in its portable riveting forges. 

One such application is shown by accompany- 
ing Fig. 1. In this design the air is admitted 
by a needle valve through two brass nozzles 
into a cast-iron mixer nozzle, and thence direct 
into the tuyere. By the use of this needle 
valve the volume of air furnished is varied 
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FIG. 2.—“BUFFALO” COMPRESSED:AIR 
FORGES. 


without affecting the pressure, and by such 
compounding as shown the volume of air re- 
quired is reduced by one-half. 

Another application in which the compressed 
air acts directly upon the blast fan of the forge 
is shown by Fig. 2. 

Extensive experiments show great economy 
in using the jet of air direct into the tuyere as 
described above, e. g., it takes one-ninth the 
amount of air to operate a forge in this man- 
ner that it does to operate the fan forge with 
compressed air (Fig. 2), and it takes one- 
fortieth as much as it does to operate the free- 
air forge with an ordinary blower. The pres- 
sure required is not high; in fact, very low 
pressures have been used advantageously. 

The wide application of these forges for use 
on bridge and building construction, large rail- 


road and repair shops, and, in fact, wherever 
compressed air is available, must be apparent 
to all, and the saving of time and labor in their 
usage, as well as the ease with which they may 
be connected by a small hose to the compressed 
air, should appeal to users everywhere. 
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Although the Buffalo Forge Co. makes both 
forges mentioned above, it recommends the 
compound compressed air operated on the in- 
jector principle (Fig. 1) because of greater 
simplicity, economy and more rapid heating. 


The De La Vergne Machine Co., New York 
City, are installing at the E. & G. Brooke Iron 
Company’s plant, Birdsboro, Pa., refrigerat- 
ing machinery of 350 tons capacity, to be used 
in drying the air blast for their furnaces. Much 
interest has been aroused among blast fur- 
nace men by this new method in which the air 
is passed over coils of pipe containing cold 
brine or ammonia. Part of the moisture con- 
tained in the air is deposited on these pipes, 
the part remaining being practically constant 
so that the humidity of the blast is uniform. 
Among other important benefits derived from 
using a dry air blast of uniform humidity are 
improvements in the quality of iron and great- 
er economy and efficiency in the operation of 
the furnace. Messrs. Frank C. Roberts & Co., 
Philadelphia, Pa., are the engineers. 





JAPAN’S GROWING INFLUENCE 
IN CHINA. 


Mr. Fraser, the British counsul-general at 
Hankow, warns the British public that the 
present foreign trade of Great Britain with 
China will only be maintained with the ut- 
most difficulty. The spirit of opposition to 
foreign enterprise in the country, he says, is 
now manifesting itself among all classes of 
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the Chinese people after a fashion that does 
not admit of two interpretations. The foreign- 
er from the West is to no longer enjoy the 
privileged position in regard to land conces- 
sions or trade facilities to which he has so 
long been accustomed. Japan appears to figure 
considerably in this change of things. The 
Chinese former dislike for the Japanese, ac- 
cording to Consul Fraser, has been trans- 
formed into keen admiration, and the latter 
has now the advantage not only of his geo- 
graphical position, but of his kinship and sim- 
ilarity in thought and custom, which particu- 
larly fit him for penetrating into the interior 
and pushing his wares in the shops and towns 
and villages of China whence no one ever vis- 
its a treaty port. 





NEW PROCESS OF TURNING ORE 
INTO IRON AND STEEL. 


D. H. Ross, Canadian commercial agent at 
Melbourne, reports that two Australian in- 
ventors have discovered a new process for the 
continuous treatment of iron ore, and he says 
that the results they have achieved are so 
successful that the process is to be exploited 
throughout the world. 

It is called the Heskett-Moore process for 
directly converting iron ore into malleable 
iron or steel by a continuous system, and it is 
claimed effects a saving of 25 per cent. in the 
manufacture. The ore is simply concentrated 
by ordinary methods, or if it is magnetic it is 
separated electrically until the pure oxide of 
iron is obtained. The oxide of iron is passed 
through a revolving cylinder heated by waste 
gases from subsequent operations and brought 
in that cylinder to a dull read heat. It drops 
from the cylinder to a second similar cylinder, 
and in the latter it is brought into contact 
with the deoxidizing gas, which is forced 
through and brought into contact with the 
heated ore. The heated ore is thus converted 
into a pure iron. Accompanied by and pro- 
tected by the deoxidizing gas, it is passed into 
a third chamber or melting hearth, where it 
falls into a bath of molten iron and is con- 
verted directly into steel or balled up as mal- 
leable iron. 

The savings claimed for the process are those 
of time, labor—the whole process being auto- 
matic—fuel, and avoidance of flux. The in- 
ventors claim that they have discovered a di- 


rect method of producing steel from one oper-- 


ation instead of using the blast furnace and 
converter. 


RACTICAL ITEMS for 
PRACTICAL MEN. 





HE following data relating to water will 
be found useful in making calculations 
for the capacity of pumps: 


Cubic feet * 62 = pounds. 
Pounds ~ 62 = cubic feet. 
Gallons X 8.33 = pounds. 
Pounds X 0.12 = gallons. 
Cubic feet X 7.5 = gallons. 


Gallons X 0.134'= cubic feet. 
These figures will vary slightly for different 
temperatures, but are sufficiently accurate for 
ordinary use. 





In general underground work, the use of 
iron columns or bars, to which the rock-drill 
is fastened by clamps, slips, etc., is decidedly 


the best. The use of the single-screw bar or 
column in stopes, drifts, etc., of small dimen- 


sions is preferable. In large excavations the 
double-screw column, with swinging arm up- 
on which the machine is mounted, is good, 
and has many valuable advantages auxiliary 
to cheap mining. 





Cylinder cooling in the alcohol engine is 
considerably simplified as compared with cool- 
ing the cylinder of a gas or other type of in- 
ternally fired engine by the fact that the flame 
of burning alcohol radiates heat less rapidly 
than that of gasolene or other internal-com- 
bustion fuels. Consequently less of the heat 
of combustion is communicated to the cylinder 
walls to be removed by the cooling jacket. 





The most efficient way of dealing with scale 
is to prevent it from entering the boiler, which 
may be done by passing the water through a 
purifier. Here the water comes in contact with 
either exhaust steam or live steam from the 
boiler and its temperature is raised until the 
carbonates and sulphates are precipitated. The 
water then passes on to the boiler while the 
scale stays behind in the purifier, from which 
it may be removed without trouble. What 
scale gets into the boiler may be removed by 
blowing off. 

To obtain a private water supply a deep 
weil is often driven until a sufficient quantity 
is obtained. As the well is driven, an 8-in. 
pipe is sunk to form the casing. When the 
water-pocket has been reached the water will 
usually rise and stand in the pipe several hun- 
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dred feet above its bottom, and the amount of 
water that can be usually pumped from such 
wells, without lowering the water, is practical- 
ly unlimited. The cost of drilling deep wells 
per foot of depth including the casing, is for 
a well with 8-in. casing, $4.50 per foot. 





Pneumatic locomotives are employed in 
some of the large German collieries. The en- 
gine is constructed like an ordinary steam lo- 
comotive. An air-storage tank takes the place 
of the boiler. The air is stored under press- 
ure varying from 700 to 1,000 lb. per square 
inch. In some of the engines the air passes in- 
to an auxiliary reservoir before entering the 
cylinders. The air pressure is reduced to 
about 150 lbs. per square inch before entering 
the engine cylinder. The air is used expan- 
sively by means of the Stephenson link-motion 
gear. This system of underground haulage is 
cheaper and handier than rope haulage, and it 
is thoroughly safe and reliable. 





In a wet mine, where a shaft is not con- 
veniently available and it is desired to clear the 
workings of water, a bore hole may be driven 
to the surface of the water and a pipe driven 
far enough beyond to secure proper sub- 
mergence; the water can then be lifted by 
means of compressed air. The expense of 
driving a shaft is thus saved and the water 
lifted at a comparatively low cost. 

Compressed air is still more extensively 
used than electricity as the motive power for 
coal-cutting in Great Britain. In 1905 there 
were 555 compressed-air machines, while only 
355 electric machines were in use. However, 
the latter are making greater strides than the 
former, for out of the year’s increase in the 
number of machines in use, 85 were driven by 
electricity and 70 by compressed air. 





The principal causes of loss in steam plants 
are the use of engines which are overloaded, 
undersized or badly arranged steam and ex- 
haust pipes, and imperfect condition and poor 
operation of boilers. In many plants exhaust 
steam, which might be utilized for heating, is 
wasted. This is the most economical use 
which can be made of it; but if the back press- 
ure be raised excessively to force the steam 
through the pipes, this advantage may be lost. 
To obviate this a vacuum system, taking only 
a small amount of power for its operation, 


should be used to draw the steam and water 
through the pipes. 





The rate of air flow under a given pressure 
difference is proportional to the density or 
specific gravity of the fluid. A pressure of 
I oz. per sq. in. will create in the case of 
water only a sluggish stream. In the case of 
air, which is more than a thousand times light- 
er, the velocity will be as high as a mile a 
minute. For ventilation, this pressure and 
velocity are seldom exceeded, and efficiency 
of movement is sought in their reduction to 
the minimum consistent with the cost of the 
passage or conduit of greater area. 





The rock-drill that performs the most work 
in the shortest time, at the lowest cost and 
consumption of air, and whose parts will stand 
the roughest usage, wear longest and are the 
least expensive to replace is the best machine 
to choose. The matter of first cost is not 
worthy of consideration, because an inferior 
rock-drill is a source of constant expense and 
serious loss, and when discovered should be 
immediately thrown out on the scrap heap.— 
Engineering and Mining Journal. 





A new compound for pipe joints has been 
introduced in France. It is free from all the 
inconveniences of red lead. The new putty 
is composed of zinc gray and a Chinese vege- 
table oil utilized in England for manufacture of 
linoleum and some kinds of varnish. The ma- 
terial hardens completely at 150 deg. C., and at 
110 deg. C. in six hours. This putty is said 
to be cheaper than red lead, and is of less den- 
sity. 





The air compressor and the rock drill have 
accomplished as much for the quarrymen as 
the magnetic needle did for the’ mariner or the 
tabulation of multiplication for the arithme- 
tician. It has simply made easy what was 
before the impossible, and the end is not yet, 
for the improvements of pneumatic tools, for 
every branch of the stone industry are still ad- 
vancing apace. It is indeed interesting to talk 


to the old-time quarryman who recalls the day 
when blasting was the only means for loosen- 


ing the stone (with nearly every shot wasting 
fully 70 per cent. of the ledge broken off) and 
hear him relate vividly the actual comparison 
with modern quarry methods.—Rock Products. 
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NOS Ayres, son of the well-known mining 

E expert, H. R. Ayres, deceased, has joined 

the Traylor Engineering Co., as Engineer 
Salesman in the New York City district. 

Mr. H. R. Ayres, during his lifetime, was 
known all over the Southwest as being one 
of the most successful and learned mining 
men in that part of the country, and his state- 
ment was enough to decide the method of 
treatment necessary for the recovery of all 
values possible from different characters of 
ores. 

Mr. Enos Ayres has had the benefit of his 
father’s training besides serving an appren- 
ticeship in various mines and mills of Colo- 
rado and Utah. Mr. Ayres has had the ad- 
vantage of a technical education, and is thor- 
oughly competent to advise mining men as to 
what character of plant or machinery will suc- 
cessfully treat their ores. 

Mr. Ayres will make his headquarters at the 
Company’s offices, No. 114 Liberty Street, New 
York. 





The shovel used in excavating the mass of 
the material removed in building the tunnel 


for the new Union station, at Washington, D. 
C., is operated by compressed air. By the use 


of these appliances all smoke and gases are 
avoided, allowing the workmen to perform 
their labors under the most favorable condi- 
tions without adding materially to the cost of 
construction. The remainder of this work 
consists of cut and embankment, with bridges 
over the intersecting streets. At the present 
rate of progress this work will be completed 
ready for use by the end of the year, though 
it has not been definitely decided when it will 
be put in service. 





The object of piston valves originally was 
to take the place of large slide valves which 
could not be made tight and were therefore 
ineffective. In action the piston valve de- 
creases the friction and increases the port 
opening for the same space occupied by the 
valve. 
D slide valve wrapped in the form of a cylin- 
der. 


A typical shape of a piston valve is a. 
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LIQUID AIR HIGHBALLS. 


A story comes from London, by way of a 
special cable to the New York Sun, of liquid 
air as a substitute for ice in the concoction of 
cooling beverages. The process of liquifying 
air, it seems, has been so cheapened that it can 
be supplied for $1.25 a gallon, and a method 
of keeping it in a vacuum for seventeen hours 
has been devised. It is stated that a few 
drops in a highball will dance about like dia- 
monds, give out a white mist, form into min- 
ute lumps of ice, and finally dissolve. The 
process takes about two minutes, at the end 
of which time the drink is deliciously cool. 
Patrons of the bar are advised, however, to 
wait for the liquid air to evaporate, lest the 
consequences be “pathetic” for themselves and 
“humorous” for the spectators. We _ should 
imagine that “tragic” and “shocking” would 
better fit the supposed situation. The stuff if 
something that cannot be fooled with to any 
great extent, being a candidate for honors with 
the*buzz saw and the X-ray as resenters of 
undue familiarity. Still, liquid air, cautiously 
handled, may yet come into prominence as a 
club with which to smite the extortionate ice 
trust. 





RAIL PRODUCTION. 


An interesting review of the world’s rail 
production appears in the last issue of En- 
gineering. It shows that the annual rail pro- 
duction throughout the world is now estimated 
at 7,250,000 tons. In this aggregate American 
rails figure for 3,500,000 tons, British rails for 
1,000,000 tons, German rails for 1,000,000 tons, 
Belgian rails for 350,000 tons, Russion rails 
for 500,000 tons, and French rails 300,000 tons. 
The odd 600,000 tons are made in Canada, 
Italy, Spain, Japan, China, Austria, &c. Even 
now it is by no means certain that the max- 
imum output has been attained, as many coun- 
tries are still developing their means of produc- 
tion. Our contemporarv points out that during 
fourteen years ending 1894 the United States 
trebled their rail output. The rail production 
of Germany was also doubled in the same 
period; but this did not prevent Canada, Italy, 
Japan, Austria, &c. from making rapid pro- 
gress in the same direction. The greatest con- 
sumption of rails appears likely to be now wit- 


nessed in Canada, British India, Australasia, 
and Africa. Russia has by no means com- 
pleted her railway network; she has a terri- 
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tory double that of the United States, and her 
population exceeds that of the United States 
by some 70 per cent. But the political and 
economic condition of the Tsar’s empire is 
just now by no means calculated to encourage 
fresh Russian railway enterprise. China will 
probably be a large consumer and possibly also 
an important producer of rails, as the Chinese 
authorities are giving considerable attention to 
the work of railway establishment. The same 
may be said of Japan. 





PUMPS IN FRANCE. 
Demonstration Needed to Secure Sales. 


Consul-General Robert P. Skinner, of Mar- 
seille, reports that he has received requests 
from many correspondents in the United 
States for names of first-class firms in France 
who might be induced to take a general agency 
for American pumps and hydraulic machinery. 
The consul-general writes: 

There are a number of such firms in this 
city, and I have communicated directly with 
several of them. 

In each case it turns out that these houses 
already represent either American or French 
pumps, and therefore have no disposition to 
take on any other competing line. They could 
be interested, therefore, only if the American 
manufacturers visited this city, and demon- 
strated the superiority of their particular 
pumps. To discover properly equipped firms 
or individuals, not already engaged in this 
business, without the special knowledge which 
only manufacturers possess, is exceedingly dif- 
ficult. 

The information obtained in this connec- 
tion merely confirms statements frequently 
made heretofore, namely, that attempts to 
build up an export business by correspond- 
ence and without the introduction of the per- 
sonal element in the initial stages are rarely 
satisfactory. If my correspondents should 
visit this city, inspect local stocks, and visit 
innumerable firms and individuals whom I 
might mention, it is altogether probable that 
results would follow, but by an exchange of 
letters a successful issue is far less probable. 
There is a considerable demand for pumps on 
the part of shipbuilders at La Seyne and at 
Port de Boue, where the shipbuilding plants 
are located. In the city special pumps are re- 
quired by manufacturers of chemical products 
and acids. Manufacturers of oils and soaps 


are also buyers of large pumps, the price of 
which approximate $579 put in place, this 
statement being too vague, of course, to con- 
vey any real information. There are, further- 
more, in this region numerous coal, lead and 
bauxite mines and stone quarries, in all of 
which power pumps are required. As several 
of the standard American pumps are already on 
sale in this market, it goes without saying that 
other American firms would have no greater 
difficulties in overcoming the tariff rate of 25 
francs per 100 kilograms ($4.82 per 220 
pounds) on ordinary pumping machinery. 





Some large steamers are now being built to 
be propelled by Curtis steam turbines. The 
cruiser Salem, for the United States navy, is 
420 ft. long; displacement, 3,750 tons; design- 
ed speed, 24 knots; horse-power, about 16,000, 
350 r. p. m. The Southern Pacific’s Creole, 
415 ft. 8 ins. long; displacement, 10,160 tons; 
designed speed, 16 knots; will require about 
8,000 h. p.; revolutions, about 250. Her tur- 
bine will be one-half the weight of engines. 





A pecularity about the farmers of Wuhu, 
China, is that they will accept in payment for 
rice and other products only Spanish dollars 
dating back to the last decade of the eighteenth 
and early nineteenth centuries. These dollars, 
although in purity no better than, and in 
weight not equal to, the Mexican, are at a con- 
siderable premium, which fluctuates almost 
daily. It is believed that there are in all 
about 4,000,000 dollars in the province of Wu- 
hu, of which not more than 1,700,000 are in 
circulation, the remainder being hoarded by the 
peasantry. 


There are several ways of classifying en- 
gines. They may be classified according to the 
style of cut-off; positive cut-off engines in 
which the steam is cut-off at the same point in 
each stroke of the piston, the admission of 
steam from the steam pipe to the steam chest 
being controlled by the governor; adjustable 
cut-off engines in which the point of cut-off 
can be adjusted by the engineer at his pleas- 
ure by means of a screw, hand-wheel or reverse 
lever as in the case of a locomotive; auto- 
matic cut-off engines in which the governor 
controls the valve gear so that the admission 
of steam direct to the cylinder is governed in- 
stead of to the steam chest as in the case of 
the positive cut-off. 











826,106. FLUID-PRESSURE-OPERATED ‘TOOL. 
CHARLES H. Jounson, Chicago Heights, IIl., as- 
signor, by mense assignments, to The Pittsburg 


Pneumati c Company, Canton, 
tion of New i ae Filed 
3 


No. 116,8 


Ohio, a Corpora- 
July 24, 1902. Serial 





fluid-pressure-operated 


Claim.—In a 
valveless type, the combination with a cylinder, of a 
reciprocating piston therein, said cylinder having mo- 
tive-fluid supply and exhaust ports and passages for 
automatically terminating the stroke of the piston 
relatively to the cylinder upon the piston engaging an 
object. 


tool of the 


826,249. APPARATUS FOR SEALING CANS, 
JARS, AND OTHER PACKAGES BY ATMO- 
SPHERIC PRESSURE. Cuartes C. Hovey, 
Bainbridge, N. Y. Filed July 15, 1905. Serial 


No. 269,820. 




















826,322. AIR-BRAKE SYSTEM. Davip_ FE ten, 
Parsons, Kans. Filed Nov. 25, 1905. Serial No. 
289,139. 
oe FO 
IF 

20 
Ie on “A 
! BY ‘GYR Cd s 
SA, fo 3 5 r 
av “go f- ay i. 
i, a? FY) o 
<O 1 42. Zi GO O 
: 27 
aS \ 26 
psi ~ se 
ISH , 25 <a 
z 
S Nr 2 || ‘2 
38 )\ Bl 4 ee 
ZF \ 
2S + FS 
Zz 
ind } 











Claim.—In an air-brake system, a regulating-valve 
comprising a casing having two chambers separated 
by a partition, one of said chambers being provided 
with an outlet-port, a stem arranged in said chambers 
and sliding through said partition, a diaphragm ar- 
ranged within the other chamber, means im subject- 
ing the diaphragm to pressure on its side adjacent the 
partition, a spring acting on the opposite side of the 
diaphragm in opposition to such pressure, means for 
connecting the other chamber with the exhaust-port of 
the triple valve, and a valve carried by the stem and 
operating in said chamber to close the outlet-port 


therein. 
826,330. AIR-CUSHIONING HEEL OR PAD FOR 
BOOTS OR SHOES. Epwarp N. Haac, West 
hiladelphia, Pa., assignor to Ferdinand H. Duck 


826,353. 


COMPRESSED AIR. 


witz, ee Pa. Filed July 27, 190s. 
Serial No. 271,308. 

COUPL iNG -RETAINING MEANS FOR 
METALLIC HOSE. Ricuarp B. Patnton, Will- 
iamsport, Pa., assignor of one-third to Jacob Hess 
Jailey, Muncy, he and William Bailey, Jersey 
ery z a. Filed Aug. 4, 1905. Serial No. 


826, 307. e NE UMATIC COUPLER. Freperick L. 
Woop, Worcester, Mass., assignor to The Aeolian 
Company, New_York, N. Y., a Corporation of 
i ay cut. Filed Oct. 28, 1905. Serial No. 


284,86 
826,456. ‘7 NGINE FOR ROCK-DRILLING MA. 
CHINES. Casstus M. Watxer, Pueblo, Colo., 


Hi me to The Walker-Moore Rock Drill M: inu- 
facturing and Supply Company, Pueblo, Colo., a 
Corporation of Colorado. Original application 
filed Nov. 28, 1904. Serial No. 234,608. Divided 
1905. Serial 


and this application filed April 1, 
No. 253,301. 





Claim.—The combination with the cylinder of a 
rock-drilling machine and with its ports and tapering 
valve-socket closed at each end of a tapering valve 
fitted to said socket, provided with two heads and an 
intervening web, the ports communicating with the 
space between the heads, a chamber beyond the larger 
head of the valve, a port in said head, a socket in 
the smaller head with separated shoulders below the 
same, and an arm with a head fitted to said socket and 
extending between the shoulders to have a limited mo- 
tion independently of the valve for rocking the lat- 
ber, substantially as set forth. 

826,490. TIRE. James H. Swarn, Pittsburg, Pa., 
assignor, by mense assignments, to H. M. & S. 
Armored Tire Company, Incorporated, Pittsburg, 
rag 2 oe Leg Pennsylvania. Filed July 
25, 1905 erial No. 271,184. 

826,530. AU TOM. ATIC FLUID-PRESSURE REG- 
ULATOR. Rotto R. Bett, Chickasha, Okla., as- 
signor of one-half to Wilson P. f 


— ma” N. Y 
Filed Jan. 29, 1906. Serial No. 88. 
TALVE ? OR_ ICE-M ACHINES. 


826,555 \ FREp- 
ERICK W. Fetsserc, Dayton, Ky., assignor to The 
Triumph Ice Machine Company, ‘Cincinnati, Ohio. 


1905. Serial No. 265,150. 

WILt1aM B. Sawyer, Riverside, Cal., 
assignor of one-third to S. G. Armstrong, River- 
side, Cal. Filed Dec. 5, 1905. Serial No. 290,461. 

826,623. PNEUMATIC TIRE. James A. SwiInenart, 


Filed June 14, 
826,612. TIRE 


Akron, Ohio. Filed Oct. 25, 1905. Serial No. 
284,272. 
826,649... CUT-OUT VALVE FOR FLUID-COM- 


PRESSORS. Niets A. CHRISTENSEN, Milwau- 


kee, Wis. Original application filed Sept. 9, 1899. 
Serial No. 729,057.. Divided and this application 
Dec. 11, 1899. Serial No. 739,899. 








for compressors comprising 
valve-chamber having 


cut-out valve 
a valve-casing provided with a 
an inlet from the compressor and also having an out- 


Claim.—A 


let, a valve in such chamber governing the communi- 
cation between the inlet and outlet, a screw-threaded 
body arranged to screw upon the inner wall of the 
casing and upon which said valve is rotatably mounted, 
a longitudinally-movable stem codperating with said 
body to rotate it, and a collar arranged on said stem 


to seat upon an inner wall of the casing. 














APES. 
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826,725. MACHINE FOR DELIVERING LIO- 
UIDS. AvexanverR F. Humpurey, Allegheny, 
oe McCrory, Wilkinsburg, and Frank D. 
Saupp, Jr., irri Pa. Filed June 7, 1905. 
Serial No. 264 2 

826,772. AIR- SEPARATOR, Georce S. Emerick, 
Philadelphia, Pa. Filed Jan. 5, 1905. Renewed 
May 26, 1906. Serial No. 318,831. 
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Claim.—In combination, in an = air-separator, an 


outer casing, an auxiliary chamber joined to and com- 
municating with the outlet of said outer casing, an 
inner casing disposed within said outer casing, and a 
plurality of pipes forming a connection between said 
auxiliary chamber and said inner casing, substantially 
as and for the purposes described. 
826,780. BRAKE-SETTING DEVICE.  Extswortu 
‘Goptey, Springfield, Ill. Filed Feb. 16, 1906, 
Serial No. 301,476. 

















Clain.—In a pneumatic tool, a barrel, a_ valve- 
casing on the outer side thereof parallel therewith 
and bored out tubularly from the head end of the 
tool, a screw-plug for closing said casing accessible 
from the head end of the tool, an automatic piston- 
valve in said casing, three passage-ways from said 
casing to the main bore of the barrel, combined with 
a second casing formed transversely at the-head of the 
barrel, an admission-valve in such second casing, a 
looped handle for the tool formed beyond the second 
casing, means conveniently accessible at said handle 
for operating the admission-valve, and a passage-way 
formed along the wall of the barrel between said two 
casings, substantially as described. 

826,833. PNEUMATIC ACTION FOR MECHANI- 
CAL MUSICAL INSTRUMENTS. Wittiam F. 
Cooper, Norwalk, Ohio, assignor of one-half to 
The A. B. Chase Co., Norwalk, Ohio, a Corpora- 
tion of Ohio. Filed June 10, 1905. Serial No. 


674. 
826,885. ELASTIC-FLUID TURBINE. Ricnarp H. 


Rice, Swampscott, Mass., assignor to General 
ie he Comey. a Corporation of oo York. 
Filed J 23, 1906. Serial No. 297,396 

826,927 EL. ASTIE- FLUID TURBINE. Janes W. 


Fercuson, Sandusky, Ohio. Filed May 
Serial No. 315,972. 

826,941. ELASTIC-FLUID TURBINE. Oscar 
Tuncoren, Schenectady, N. Y., assignor to Gen- 
eral Electric Company, a Corporation i al 

York. Filed Jan. 2, 10906. Serial No. 29 

826,079. VALVE-CONTROLLING MECH: ANISM. 
James Wi xrnson, Providence, I., assignor to 
Wilkinson Turbine Company, a Corporation of 
Alabama. Filed July 3, 1905. Serial No. 268,203. 

826,981 VALVE MECHANISM. James Witktn- 
SON, Providence, R. I., assignor to Wilkinson 
Ede 9 Company, a Corporation of Alabama. 

Filed Sept. 22, 1905. Serial No. 270,810. 

827,021. AIR AND VACUUM MOTOR. | GrorceE 
W. Jonnson, — Joseph, Mo. Filed Jan. 23, 
1904. Serial No. 190,304 

827,036. MAIL RECEIV in AND DELIVERING 
MECHANISM FOR RAILWAYS. Franxtin H. 


9, 1906. 
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Burr, Atlantic, Iowa, assignor_to Railway Mail 
Equipment Co., Beresford, S. D., a Corporation. 
Filed Dec. 16, 1905. Serial No. 292,055. 
Claim.—In a delivery mechanism for railway-cars, 
the combination of a delivering-frame having a pivotal 
attachment to said cars, a compressed-air-operating 
cylinder having a piston pivotally attached to a swing- 
ing operating-lever, which is pivotally attached to said 
cars, and to said delivering-frame, and means for auto- 
matically swinging said lever whereby said delivering- 
frame is tilted and dumped, substantially as set forth. 

827,060. AUTOMATIC SAFETY DEVICE FOR 
FLUID-COMPRESSORS. James W. Dawson, 
San Francisco, Cal., assignor of two-twelfth to 
a Beagley, San Francisco, Cal. Filed Dec. 
31, 1904. Serial No. 239,254. 

827,063. AIR-BRAKE APPARATUS. _Atsert H. 
Gettz, Alliance, and Lez L. Hosacx, Youngstown, 
Ohio, assignors to C. B. McLean, — Pa: 
Filed April 1, 1905. Serial No. 2 

827,341. LIQUID- RAISING APPAR: Ris: GEORGE 
R. YounG, Ridgewood, N. J., and Ciirrorp Suaw, 
New York, N. Y., assignors to Bacon Air Lift 
Company, a Corporation of New Jersey. Original 
application filed Feb. 1, 1899. Serial No. 704,104. 
Divided and this application filed Jan. 18, 1902. 
Serial No. 90,292. 
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Claim. In combination, an air-compressing mechan- 
ism, an uptake for liquid, a downtake air-pipe con- 
veying air from the compressor to the said uptake, a 
pressure-supporting separating-chamber into which the 
said uptake passes, a water-discharge passage leading 
from the separating-chamber and discharging against 
a static or dynamic resistance, an air-pipe leading 
from the said chamber to the said compressing mech- 
anism, and means controlled by, the static _ pressure 
of the liquid in said chamber for introducing addi- 
tional air into the system. 











E beg to announce that 
during the early part 
of October we will be 
ready to make deliver- 
tes of Volume 10 

of ‘Compressed Air’ containing 

the issues from March, 1905, to 

March, 1906. 

These volumes are substantial- 
ly bound in black cloth with gold 
lettering and are invaluable 
records of the new uses and de- 
velopments of compressed air 
during the last year. — 

We also have a limited supply 
of bound volumes covering a 
period of ten years. We shall 
be pleased to send a detatled list 
of such volumes together with 
prices. 


COMPRESSED AIR 


The Kobbe Company 
90-92 W. Broadway, New York 
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— is the only publication devoted to the useful applications of compressed air, and it is the 
recognized authority on all matters pertaining to this subject. 





RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, per year, $1.00. 
All Other Countries, $1.50. Single Copies, 10 Cents. 





List of Books on Compressed Air. 


Wolaime 210: 30> SC oe am a coins s cnics nee aewoie eine subs bolesleineieeenocaue cloth $2.00 
March 1905-February, 1906, inclusive. The twelve numbers ‘‘CompresseD 
Air,” which make up a summary of a year’s events, including descriptions: of 


important compressed air installations and applications, all well illustrated 
with fine half-tone engravings and line cuts. 


‘‘Compressed Air Information.” Edited by W. L. Saunders...................... cloth 5.00 
A cyclopedia containing Practical Papers on the Production, Transmission 
and use of Compressed Air. 


‘‘Pumping by Compressed Air.” By Edward A. Rix...........e.cecccccceccccees cloth 75 
A practical treatise on this subject, containing valuable information, with 
diagrams and tables. The different systems are described and 
compared, and the advantages of each impartially stated. 


“Here Di” Tp PU iin nhk bin obese bieewee 0 cere sivoeongnnss cloth 1.50 
Contains practical information upon air compression and the transmission 
and application of compressed air. 


‘Liquid Air and the Liquefaction of Gases.” By Prof. T. O’Conor Sloane, 350 pages.. 2.50 


Experiments on the Transmission of Power by Compressed Airin Paris, by A. B. W. 
Kennedy, F. R. M. Inst., C. E., Emeritus Professor of Engineering in Uni- 
versity College, London. The Transmission and Distribution of Power from 
Central Station by Compressed Air, by William Cawthorne Unwin, B. S. C., 
F. R.S., M. Inst. C. E 


seer eee eee eweeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee .50 
‘‘Electrician’s Handy Book.” By Prof. T. O’Conor Sloane, 800 pages,...... :..leather 3.50 
A practical hand-book on electrical work for the engineer and non-technical man. 

‘‘Mechanics of Air Machinery.” By Julius Welsbach and Gustav Hermann.,..... cloth 3.75 
“Tunneling.” A practical treatise, by Charles Prelini, C. E., with additions by 

Charles S. Hill, C. E. 150 diagrams and illustrations......... crete cloth 3.00 
‘Transmission of Power by Fluid Pressure. By William Donaldson, M, A., (M. Inst. 

8 ER Ree nnn re ren et ee en ee Te eer re re Tt rer Ter cloth 2.25 
‘‘Modern Machine Shop Construction, Equipment and Management.” By Oscar E. 

I EO 6 vga hoped nee? 84R ER ae Oe nS eee euemeReaneeaes 5.00 


FORWARDED POSTPAID ON RECEIPT OF PRICE. 





Published by 


THE KOBBE COMPANY, 


go-92 West Broadway, New York. 
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SRS ORS ORS 
FLEXIBLE 

STEEL-ARMORED HOSE 

UR Flexible Steel Armored Hose 


has demonstrated its superiority 

over all other types or makes of 
protected hose. The steel armor entire- 
ly encases the rubber tubing and _thor- 
oughly protects it from external injury 
ever on the sharpest bend. It also acts 
as a bandage in case the rubber lining 
becomes damaged from over vulcaniza- 
tion and thus prevents the loss of steam 
or air and permits the drill or other 
machine to be kept in use until it is con- 
venient to replace the damaged part 
with a new piece. 

When a piece of hose is damaged in 
one or two places, don’t throw it away. 
Cut out the damaged part and unite the 
good pieces by means of our splicing 
clamp. It will save money. 


ff 
WRITE FOR COPY OF PAMPHLET No. 50646 . 
Sprague Electric Company : 
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in charge of the contract news department of Engi- 
neering News until last December, is now in charge 
of our contract news department. Mr. Gillette, who 
has written for other papers in the past, including 


Engineering - Contracting 














P. GILLETTE, author of Handbook of Cost 

Data, Earthwork and Its Cost, Rock Excava- 
tion, etc. The articles in ENGINEERING-CONTRACTING 
form a sequel to Mr. Gillette’s books. being, for the 
most part, articles on the methods and costs of doing 
work. In addition to these articles, the contract 
news of the week is given. This news service is 
believed to be superior in point of promptness and 
accuracy to the news in any other engineering or 
contracting paper. Mr. C. T. Murray, who has been 


Te. is a weekly journal, edited by HALBERT 





Engineering News, will write only for the ENcINEER- 
ING-CONTRACTING hereafter. Hts series of articles on 
Cost Keeping on Contract Work, now running, 
should be read by every contractor and engineer. 


The Subscription Price of Engineering-Contracting 
is only $1.00 a year. Send for a sample copy. 


The Myron C. Clark Publishing Co, 


13-21 Park Row, 
NEW YORK. 











REPAIRS CONSUME PROFITS 


A LIMITED WATER SUPPLY 


Decreases the output. Install a 20th Century 
Air Pump and increase your water supply 50 
per cent. 

Easy to Operate. 


Nothing to Wear Out. Write for Catalogue. 


Harris Air Pump Gompany 


62 LOMBARD BUILDING 
INDIANAPOLIS, IND. 
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TRACK 


CHANNELERS 


FOR ALL ROCK EXCAVATION 




















An “‘H-8,” Ingersoll-Rand 8-inch Heavy Track Channeler with Air 
Reheater in the Gray Canon Quarry of the Cleveland Stone Co., 
North Amherst, Ohio. Six more machines of this size and type 
have just been ordered by this company. The substitution of 
Ingersoll-Rand compressors and air power appliances on this 
property resulted in a saving the first year of $68,160.00. 


INGERSOLL-RAND CU. 


Chicago, Ill. Pittsburg, Pa. 11 Broadway, St. Louis, Mo. El Paso, Tex. 
Cleveland, O. Philadelphia, Paa NEW YORK Houghton, Mich. Boston, Mass. 








AIR COMPRESSORS 


ALL. STYLES—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 


ROCK DRILLS 
McKIERNAN DRILL CO. 
170 Broadway, New York City 





House Gleaning Machinery 


Stationary Private Plants for residences, $350 
and up. Power from lighting current. 


Private Plants for Department Stores, Hotels, 


Theatres, etc. . 


Stationary Plants for Professional Carpet Clean- 
ers. 





Portable Plants for residential house cleaning, 
Small capital required. 


General Compressed Air House Cleaning Co, 
4434 Olive Street, St. Louis, Mo. 











PATENTS 


procured promptly and with care in all 


countries. Trade marks and copyrights 
registered. 
DAVIS & DAVIS 


ATTORNEYS-AT-LAW 


WASHINGTON, D.C. 
220 BROADWAY, NEW YORK 




















WHY NOT USE 
Powell Air Gun Valve? 





Blows your work bench, machine tool, in fact everything 
perfectly clean. Operation is another case of “Press The 


THE WM, POWELL CO., Cincinnati, Ohio. 















Westinghouse Motor Driven 
System, Knickerbocké 


Westinghouse ; ressors 
Westinghouse Traction Brake Co. 


General Offices : Pittsburg, Pa. 


Address nearest office: 
Boston, 638 Exchange = Los Angeles, $77 So. Main St. 
Buffalo, 774 Ellicott S —— Mexico City, Mex., 414% Calle de San Diego. 
Chicago, 1545 Ry. Exch. Bl New York, 2014 Trinity Bid 
Cincinnati, 1111 Traction Bl g. Richmond, 804 American Na Bk. Bldg. 
Cleveland, 1007 New Eng. Bldg. St. Louis, 1932 North Broadway. 
Columbus, 1132C. Sv. & Tr. Bldg St. Paul, 634 Endicott my 
Denver, 604 Majestic Bldg. San Francisco, 302 Rialto Bldg. 


For Canada, Canadian Westinghouse Co., Ltd., Hamilton, Ont. 
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THESLOGANO FTHE CAMERON: “‘CHARACTER: THE GRANDEST THING.” 


Equally 
Efficient 
with 
Compressed 
Air as 


with Steam. , oD 
REMOVABLE BUSHING PATTERN. 


If your water is very gritty and the use of a Plunger Pump is prohibited on 
account of the limited space or other circumstances, we suggest the adoption 





of our Piston Pump fitted with Removablc Bushing of iron and composition. 

This bushing can be turned in the pump so that the wear, which is usually 
greatest at the bottom, can be gradually distributed over every portion of its 
surface, thus allowing the greatest durability with this type of pump. 

If it becomes necessary to place the pump on a lower level, the removable 
bushing can be replaced by one of smaller diameter, thus changing the propor- 
tion of the pump and enabling it, within certain limits, to work against a 
greater head. 


The distinctive features of all CAMERON PUMPS are appreciated by 
Engineers and Pumpmen who have tried them out. Ask any one of them, 


also write for our Catalogue Edition “K” which contains useful information. 





A.S. Cameron Steam Pump Works 


Foot of East 23d Street, 
New York. 








SANDCRAFT 
THE INJECTOR SAND BLAST 


APPARATUS 


and Stone Work, etc. 
AVINIAID AOd ALIOM 





For Cleaning Castings, Structural Steel 


1905 MODEL 


Made by C. DRUCKLIEB 


132 READE STREET, NEW YORK 

















Class F, Steam-driven Two-stage Air Compressors. 


THE BLAISDELL 
Air Compressors 


Possess distinctively original features of 


Design, Economy and Efficiency 
Not found in other makes. 


All Sizes and Types and for 
any Service 


THE BLAISDELL MACHINERY CO. 


BRADFORD, PA. 








Brown & Seward 


Solicitors of 
American and 


F oreign Patents 


Experts in Patent Causes 


OFFICES: 


256 BROADWAY 
NEW YORK 


EDWARD C. SEWARD 
ROBERT B, SEWARD 





| 
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ELECTRIC AND BELT-DRIVEN 


AIR. COMPRESSORS 
CURTIS & CO. MFG. CO., St. Louis, Mo, 


AIR HOISTS AND ELEVATORS 


HAND AND PNEUMATIC CRANES 


LIST OF AGENTS: 
A. E. Hoermann, 41 Park Row, N, Y. 
Baird [Machinery Co , Pittsburgh, Pa. 
Hill, Clarke & Co., Boston, Mass. 
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A New Air Compressor 
FOR MINES, QUARRIES AND INDUSTRIAL SERVICE. 


This is a sectional view of the new Sulli- 
van Duplex, enclosed self lubricating Air 
Compressor. This type of machine is built 
with simple or two stage air ends, for 
steam, belt or power drive ; capacities, 100 
to 2600 cubic feet of free air per minute. 





Send for new descriptive bulletin No. 
53-C. 














ROCK DRILLS DIAMOND DRILLS 
COAL CUTTERS QUARRYING MACHINERY 


Sullivan Machinery Co. 


CHICAGO PITTSBURG ST. LOUIS SALT LAKE 
NEW YORK KNOXVILLE DENVER EL PASO 
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Wheeler Condenser & Engineering Co. 
42 BROADWAY, NEW YORK. 


For SURFACE 
MARINE CONDENSERS 
Mounted on 
ned Combined Ait 
STATIONARY and 
SER VICE 


Circulating Pumps 





PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER, WHEELER ADMIRALTY SUR 
FACE CONDENSER, WHEELER LIGHTHALL SURFACE CONDENSER, 


VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER, 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER. 











PORTER COMPRESSED AIR 


MINE AND INDUSTRIAL HAULAGE 








MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND 
ECONOMICAL THAN ELECTRICITY 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will 
mail free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate 
others a copy will be mailed on receipt of 50 cents in stamps. 


aaaress Hs K. PORTER COMPANY, 540 Wood St., Pitisburgh, Pa. 














The B. F. Goodrich Company 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U. 5. A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street 141 Lake Street. 392 Mission Street 


RUBBER GOODS 


OF FINE QUALITY 


HOSE FOR ALL PURPOSES #6% 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE 


STEAM HOSE, ETC. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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The “LITTLE IMP” and 
“LITTLE JAP” 


HAMMER DRILLS 


The ‘‘Little Imp’’ in Quarry Service. 


SOME ADVANTAGES. 


As they have no mounting or chuck, nine 
tenths of the working time may be actual drilling. 

Require only about one-half the air used by 
standard drills of equal capacity. 

Each drill equal in capacity to from six to ten 
hand drillers, and can be operated in close quar- 


ters where a hand hammer or piston drill cannot 
be used. 


“ ” 
Do not require experience or special skill Mining with the"*Littie Jap. 


to operate them successfully. 
Write for catalog ‘‘U” on Hammer Drills. 


INGERSOLL-RAND 


Chicago Philadelphia 11 BROADWAY. St. Louis 


Cleveland Houghton, Mich. NEW YORK. Boston 


Melbourne Kalgoorlie, W. Au. London Paris Berlin 


7 
El Paso 
Pittsburg 
Johann esburg 










| ALL TYPES AND SIZES “ 
AIR_COMPRESSORS 















of the highest efficiency and economy. Do 
not decide on any particular MAKE until 
you have investigated the BURY PORT- 
ABLE MINE COMPRESSORS, GAS 
COMPRESSORS, VACUUM PUMPS. 

Our illustrated catalog describes our 
machines in detail—mailed FREE on 
REQUEST. 


Bury Gompressor Gompany, 
» ERIE, PA. 4 














‘Graphoil” 


Lubricators 


will feed any liquid lubricant 

WITH or WITHOUT 

graphite. 

This Air Compressor Lubricator will 
feed SOAP-SUDS and GRAPHITE, 
so that THE USE OF OIL may be 
reduced to a minimum or wholly ABAN- 


DONED, and the DANGER of IGNI- 
TION and EXPLOSION eliminated. 


Comstock Engine Co., 


61 Clymer Street, Brooklyn, N. Y. 
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HANNA ENGINEERING WORKS 


820 ELSTON AVE., 
CHICAGO, 


Hanna Riveters 










Le i 








Hanna Shakers 
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FULL PARTICULARS CHEERFULLY GIVEN. 
Eastern Sales Representatives: THOMAS W. PANGBORN, 227 Fulton St., New York, N. Y. 
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COOPER- 
CORLISS 
ENGINES 











FOR ALL POWER PURPOSES 





Complete Plants a Specialty 


EXCELLENT FACILITIES FOR HANDLING 
EXPORT TRADE 





ESTABLISHED I1833 


The C, & G. COOPER COMPANY 


MT. VERNON, OHIO, U.S. A. 





NEW YORK, . 1430 Bowling Green Building 
BOSTON, . ‘ ° 411 Weld Building 
PHILAPELPHIA . ‘ “ Drexel Building 
PITTSBURG, > ° 604 Frick Building 
ATLANTA, . a - 310 Chandler Building 


CHARLOTTE, N.C. - South Tryon Street 























The Sargent Compressed Air and Steam 
Meter is the only instrument on the 
market that will absolutely indicate the 
cubic feet of free air or the pounds of 
steam flowing through a pipe irrespective 
of the pressure, It is an instrument of 
precision guaranteed to be accurate within 
2 percent. Write for catalogue. 


SARGENT STEAM METER CO., 
1326 First National Bank Building, 
Cuicaco, U.S. A. 





AMERICAN DIAMOND 


SAND BLAST. 


A marvel of 
simplicity and 
efficiency. 


(No. 2 portable 
for Railroad 
Work.) 


Cleaning Surfaces for 
Repainting. 


AMERICAN DIAMOND BLAST CO, 
114 Liberty St., N. Y. City. 








Chippers 
RIVETERS | 


Most POWERFUL Tools 


ON THE MARKET 


BOWES HOSE COUPLING 





INSTANTLY CONNECTED NEVER LEAKS 
CATALOGUE “‘G’’ MAILED ON REQUEST 














SAND BLAST 
MACHINERY 








At 30 lbs. pressure compressed 
air drives the SAND 
BLAST 


It gives you the cleanest casting 
at the lowest cost 
It does all your work quickly 
and thoroughly. 


WRITE FOR CIRCULAR 
which will tell you all 
about it 

















J. W. PAXSON CO. 


Foundry Supplies and 
Equipment 


PHILADELPHIA, PA. 

















Clean-Washed Material Permits Accurate Sorting 


“CRANE” 


SCREEN and WASHER 








Rich “Fines” by Screening 
Rich “Slimes” by Washing 
Rich “Lumps” by Picking 


Complete Plants for CONCENTRATION, CYANIDING, 
CHLORINATION and SMELTING of Ores 


“ STEARNS-ROGER MFG. CO, 


Engineers and Contractors 


DENVER, COLO. 

















MINES AND MINERALS 


FOR 


SEPTEMBER 


Is devoted exclusively to articles on 
the practical operation and principles 
involved in the operation of mines and 
metallurgical plants. It publishes just 
such articles as are of most value to 
the men in charge of mining and 
metallurgical plants. These articles 
are selected with such care and are so 
carefully illustrated and edited that 
MINFS AND MINERALS is regarded as 
the leading exponent of American 
mining methods. 


Single Copies, 20 Cents $2.00 the Year 








Address all Orders to Department C 


MINES AND MINERALS, Scranton, Pa. 
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ENGINEERING 
MAGAZINE Yo gr 


BAN INDUSTRIAL REVIEW 

















THE ENGINEERING MAGAZINE pub- 


lishes the best original articies by Sa la ir 
the highest authorities on all phases 
of current engineering progress, 

Additional and exclusive features 
are: a Reviewer and Topical Index We have 
to the current contents of nearly two built up the largest 
hundred engineering and industrial educational institution 


a in the world, with an invested 
journals; Current Record of New capital of 5 million dollars and 
Technical Books; Industrial News; Rs fe . an coatents. by 
5 ; id 1elpi eople to increase their earn- 
latest Improv ed Machinery and new ings. ‘his remarkable growth means 
Trade Literature. that we have made a remarkable success 
Every number is a valuable refer- e — people hs nee ore Heaney 
Ete . i ecause we have helped so many 
ence book for every engineer Or thousands of others under all circum- 
student of engineering. stances that we state positively that we 
Ask for sample copy and descrip- can help YOU. Do you want to raise 
tive circular — salary ? PD genie tote under no 
“ obligation to find out hcw you can 
do so. Simply write us, stating 
THE ENGINEERING MAGAZINE the occupation you wish to 
140-142 Nassau St., New York ree 8, Be Es ew. 


International Correspondence Schools 
Box 1132, 
Scranton, Pa. 




















THE only publication in the 
world devoted exclusively 


to the boiler-making industry is 








— THE — 


| BOILER MAKER 























Subscription 
Price, 
$1.00 
per year 
Domestic 


$1.50 Foreign 


Sample Copies 


Free 





Th 


BOILER MAKER 


17 Battery Place 
NEW YORK CITY 














WEEKLY 
ESTABLISHED 1856 


A Journal of Transportation 
Engineering and Railroad News 


The Recognized 
Leading Railroad 
Paner 


Amongst Railroad Officers—the 
men that buy—the circulation of 
the RAILROAD GAZETTE is 
greater than the combined circu- 
lation of all other Railroad 
papers. It covers all departments. 


ADVERTISING RATES ON APPLICATION 
Subscription $5.00 a year 
Sample Copy Free 


NEW YORK 
83 Fulton Street 


LONDON 


Queen Anne’s Chambers 


CHICAGO 
Old Colony Building 


























The Press 


reflects the activities of the world. The papers 
of the country are full of 


Valuable Pointers 


For example:—A telephone line is to be built 
and the first one to obtain the information is 
the local editor. Wesend the item toa manu- 
facturer of telephone equipment, who immed- 
iately gets in touch with the parties and secures 
their order before his competitor knows any- 
thing about it. The same idea applies to most 
any business. We have made a study of the 


Commercial Value of 
Press Clippings 


and are daily supplying thousands of satisfied 
customers. We give you the information before 
the trade journals and publishers of so-called 
trade reports know anything about it. No 
matter where you are or what your line of 
business, we can help you. 

Send $3.00 for a special trial month’s service. 
One new order will pay for a year’s subscription. 

CLIPPINGS on any subject from current 
issues for a few centsaday. We cover the en- 
tire country and read more of the leading pub- 
lications than any other bureau. Booklet fora 
stamp. 


United States Press Clipping Bureau 


1326-1334 Republic Building, 
CHICAGO, ILL. 





















TRAVEL wm 


SPEED COMFORT SAFETY 
sk TT we EE ON 


New York 
Philadelphia 
Neavlersey Central 


(Train Every Hour on the Hour) 











Pullman Observation No Dust 
Parlor and Cafe Smoke or 
Cars Cars Dirt 













90 MILES IN TWO HOURS 


NEW YORK STATIONS: 


West 23d Street Foot Liberty Street 
. North River North River 







































Leads ana Holders 


Using more colored leads than any 
other business house in the world, 
and unable to find a lead-holder 
that would hold and keep on 
holding, we invented one with a 
positive stop, no provoking clutch. 
It has stood the test of a dozen 
years’ constant use; it doesn’t 
wear out; the lead can’t work 
back; it is a double-ender; it is 
perfection for editing copy, check- 
ing, etc. We mail it for 25 cents, 
loaded with two leads. We sell 
black, blue, green, yellow and red 
leads for $5.00 a gross, 50 cents a 
dozen, 5 cents a piece—made for 
us, 3 inches long, the best quality 
we can get. Stamps acceptable. 


Luce’s Press Clipping Bureau 


26 Uesey St., New York 
68 Devonshire St.. Boston 














Romeike’s Press Will send you all 


newspaper clip- 


© pings which may 
Cutting Bureau appear about you. 








or any subject on 
which you want to be ‘‘up-to-date.’’ A large force in 
our New York office reads 650 daily papers and over 
2500 weeklies and magazinps, in fact, every paper 
of importance published in the United States, for 
over 5,000 subscribers, and. through the European 
Bureaus, all the leading papers in the civilized 
globe. Clippings found for subscribers, with name 
and date of paper are mailed day by day. Terms, 
$5.00 per 100. 


> RANCHES: HENRY ROMEIKE, Inc. 
London, Paris, 
Berlin, Sydney, 23 Union Square, N. Y. 
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WANTED 


The following back copies of 
Compressed Air : 


Vol. 9—1904. 
No. 5—July. No. 6—August. 


ad 
Name prices wanted and address 
H., care of Compressed Air. 























Engineering World 


General Engineering-- Technical 


52 ISSUES A YEAR FOR $2.00 


Main Office : 
168 MICHIGAN AVENUE, CHICAGO 


New York Office 
143 LIBERTY STREET 




















Want to Reach the 
Railroads of the 
Entire World ? 


You can do so by advertising in THE RAILROAD 
GAZETTE. We publish two editions—one in New York 
and another in London. If you advertise in the American 
edition your advertisement is reprinted in the latter without 
— extra charge. 

Amongst railroad officials the circulation of the 
RAILROAD GAZETTE is greater than the combined circu- 
lation of all other railroad papers. It covers all depart- 
ments of railroading and is a recognized authority. We 
publish all the standard railroad books. 


Advertising rates on application. 


THE RAILROAD GAZETTE tre Monadnock “chicago. 


Queen Anne’s Chambers, London 
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VOL. 17 


NO. 4 CLEVELAND, JUNE, 1906 t-00 A YEAR 


0 Cents a Copy 








For Managers, Superintendents 
and Engineers of Power Plants 


The ENGINEER’S REVIEW is without question the most practical of the power plant 
papers; an examination of any recent issue will convince an unprejudiced engineer of that. 


THE IDEA EXCHANGE 


which originated in the ENGINEERS’ REVIEW has, in a measure, the effect of getting the 
readers of the Review together in one large room, where they can exchange ideas and discuss 


engineering problems to their heart’s content; and that isn’t all, for every letter that passes the 
editor’s inspection is paid for when used. 


of Current Literature 
REVIEW on Power Plant ENGINEERING 
This department, which was added and made its initial appearance in the January issue 
has exceeded our fondest expectations. Here the best articles on power plant engineering 
appearing in the American and foreign press are boiled down for the readers of the Review. If 


all the details of any article are desired, the name and date of the magazine in which it appeared, 
together with its title and name of author are given. 


QUESTIONS AND ANSWERS. 


In this department the editor answers questions of a practical nature and of general 
interest, from subscribers. 


To ADVERTISERS 


The ENGINEERS’ REVIEW is the only steam engineering publication proving a 


monthly circulation of over 20,000 copies. ‘The Review reaches the best class of engineers, 
Full information given upon request. 





Subscription Price $1 a year. Send for a sample copy 
and our premium list. Both are worth your while. 


Engineers Review, 500 CAXTON BUILDING, 


CLEVELAND, OHIO. 
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COMPRESSED AIR 


Practical information on Air-Compression 
and the Transmission and Appli- 
cation of Compressed Air 


By FRANK RICHARDS 12 mo., cloth, $1.50 


John Wiley & Sons, New York. 











BROWNING’S 


INDUSTRIAL 
MAGAZINE 


Devoted to design and construction of 
labor-saving and material 
handling machinery 


ENGINEERING PRESS REVIEW 


Price $1.00 per year 


Address COLLINWOOD, Ohio 











ANY MAN 


mechanically inclined, knows the advantage and 
necessity of keeping himself well informed as to the 
progress which is being made continually in the 
machinery world. Our monthly journal, 


MODERN MACHINERY 


tells you every month all about this progress. It is 
well illustrated and interestingly written, and costs 
but $1.00 per year. Single cepies 10 cents. 


WE WANT 


every reader of COMPRESSED AIR to send us his sub- 
scription at once, so that he may take advantage of 
our liberal offer. 


Send us $1.00, and we will send you Modern Machinery 
for one year, and we will also send you, free of all 


charges, one of our Improved Gravity Stylo Pens, an 
improvement over the ordinary fountain Pen. 


SUBSCRIBE AT ONCE 


MODERN MACHINERY PUB. CO. 
816 Security Building, Chicago, II, 




















“ENGINEERING 


The Only Publication 
in the World 





Devoted exclusively to Engineering as 
applied to Marine work is Marine 
Engineering 
TERMS OF SUBSCRIPTION 
Per Year Per Copy 


United States, Canada and Mexico, $2.00 20 cents 
Other Countries in Postal Union, 2.50 25 cents 


SAMPLE COPY FREE 


Marine Engineering 
I7 Battery Place, NEW YORK, U. S. A. 

















WHAT PRESS CLIPPINGS 
MEAN TO YOU. 


Press clipping information is information you 
can obtain innoother way. As a business aid, 
Press Clippings will place before you every 
scrap of news printed in the country pertain- 
ing to your business. They will show you 
every possible market, big and little, for your 
goods, openings that you would never even 
hear about in the ordinary way, and—they 
give you this information while it is fresh and 
valuable. 

If you have a hobby, or wish information 
upon any subject or topic, press clippings will 
give you a//the current information printed 
on the subject. 

The cost for any purpose is usually buta few 
cents perday. The 


INTERNATIONAL PRESS CLIPPING BUREAU 


the largest press clipping bureau in the world, 
reads and clips 55,000 papers and other peri- 
odicals each month, and evenif you are now a 
subscriber to some other clipping bureau, it 
will pay you to investigate our superior ser- 
vice. 


Write for our book about Press Hg sot and our Daily 
Business keports, 474 asx about the International Inform- 
ation Bureau, which supplies complete manuscripts or 
material for addresses, essays, lectures and debates, and 
complete and reliable information upon any subject at 
reasonable cost. Address 


INTERNATIONAL PRESS CLIPPING BUREAU 


| 108 Boyce Building, CHICAGO, ILLINOIS, U S.A. 














IT DOESN’T MATTER 


what you want in the Engineering line ; it may be machinery : it may be to let 
a contract ; it may be a situation, a partner, technical help or an infinite number 
of other things ; the first and last resort at such times is 


ENGINEERING NEWS 


which PUBLISHES FIVE TIMES 
AS MANY “WANT” ADS. as any other Engineering journal in the 


world. This is the best index to a journal s popularity and its readers faith in 





the magnitude and quality of its circulation. 


IT GOES TO THE RIGHT PEOPLE 
Send 25 cents for the 1906 BUYERS GUIDE and a copy of ENGINEERING NEWS. 


The Guide contains the names of 1100 manufacturers, supply houses and engineering specialists 
under 1287 different headings. It's a great time saver for a busy man's desk. 


ENGINEERING NEWS 


A Journal of Civil, Mechanical, Mining and Electrical Engineering 
Established 1874 
$5.00 a Year $2.50 for Six Months 15 Cents a Copy 


220 BROADWAY NEW YORK 

















os COR oe The Proceedings 


OF 





A WEEKLY REVIEW OF 


COAL, COKE THE ENGINEERS’ CLUB 


AND 


‘ OF PHILADELPHIA. 
Hindred Interests 














The only Weekly Coal Trade Published Quarterly 
Newspaper Published in the : 
Greater Pittsburg District. A Splendid Advertising Medium 


$2.00 per year 


For Space and Rates Address 
Write for Advertising Rates. GEORGE T. GWILLIAM © 


Chairman Advertising Committee 


or 


Cc. W. SMITH CO., Publisher WALTER LORING WEBB 
802 Arrott Building Secretary 
PITTSBURGH, PA. 1122 GIRARD STREET, PHILADELPHIA 























Zo) TRAYLOR ENGINEERING CO, 


Ho Consulting, Mechanical and Metallurgical Engineers, Manufacturers of 
<J Silver-Lead, Copper and Iron Smelting Furnaces, Concentrating, Amal- 
gamating, Cyaniding, Rock-breaking and Cement-making Machinery. 
y.% FUEL BRIQUETTING MACHINERY. CENTRIPACT SCREENS. 


























114-118 LIBERTY ST., NEW YORK CITY, N. Y. 


Mexico—Victor M. Braschi & Co., City of Mexico, 
Nevada—Shirley & Grant, Quinn Building, Reno. 
Colorado—C. W. Knox Machinery Co., 439 Seventeenth Street. Denver. 


Announcement. 


We take pleasure in announcing that the 


Cc. W. HNOX MACHINERY COMPANY 
are the 
COLORADO REPRESENTATIVES 
of the 


Traylor Engineering Co. 


The C. W. Knox Machinery Co. is well known throughout the Colorado Dis- 
trict for the high character of everything which it handles and its first-class treat- 
ment of its patrons. Besides being dealers in Mining Machinery and Supplies, it 
designs, builds and equips complete plants. 


Main Offices: 439 Seventeenth St., Denver, Col. 


§ BOULDER, COLO. 
(CENTRAL CITY, GILPIN CO., COLO. 





Branches : 


$200,000 worth of machinery carried in stock. 

The C. W. Knox Machinery Co. will handle our full line of machinery, for 
Mining, Sampling, Milling, Amalgamating, Cyaniding, Concentrating, Smelting, 
Rock Crushing, Cement Making and Fuel Briquetting. 

We shall co-operate with the C. W. Knox Machinery Co. in every manner 
that will benefit their patrons. 

We have in New York the most complete Metallurgical offices in the United 
States, with experts to advise regarding the best methods for the treatment of ores 
and the recovery of metals. Our new works at Allentown, Pa., are the largest 
and most complete of their kind in the country. 


TRAYLOR ENGINEERING CO. 





Catalogue No. 1—Centripact Screens. 

Catalogue F—Power, Hoisting and Mining Machinery. 
Catalogue H—Concentrating Mills and Machinery. 
Catalogue I—Stamp Milling Machinery. 

Catalogue K—Cyaniding Machinery. 

Bulletin No. 507—Furnaces and Smelting Accessories. 


Sent free upon request. Correspondence Solicited. 











Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery Propelled 
by Compressed Air 





Office and Salesroom, 13 & 15 Old Slip, New York, U. S. A. 


Cable Address: London Office : Sole Agents for Scotland: 
LUBROLEINE.”’ 3 MITRE STREET JOHN MACDONALD & SON, 
ALDGATE. LONDON, BE. C. GLASGOW, SCOTLAND 








LIDGERWOOD PVF’G CO. 


Boston 96 Liberty Street Chicago 
Philadelphia Portland, Ore. 
Cleveland, O. New York New Orleans 


STANDARD 
High-Speed 
Hoisting A 
Engines My | AG Os AND 


Cableways, 


Hoisting 


Built on the rie Conveying 
Duplicate ; us 3 We 
Part System Sa Devices, 


Se 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, 
Mining, Quarrying, Logging, and General Contract Work 
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For Managers, Superintendents 
and Engineers of Power Plants 


The ENGINEER’S REVIEW is without question the most practical of the power plant 
papers; an examination of any recent issue will convince an unprejudiced engineer of that. 


THE IDEA EXCHANGE 


which originated in the ENGINEERS’ REVIEW has, in a measure, the effect of getting the 
readers of the Review together in one large room, where they can exchange ideas and discuss 
engineering problems to their heart’s content; and that isn’t all, for every letter that passes the 
editor’s inspection is paid for when used. 


of Current Literature 
REVIEW © ci power Plant LNGINEERING 
This department, which was added and made its initial appearance in the January issue 
has exceeded our fondest expectations. Here the best articles on power plant engineering 
appearing in the American and foreign press are boiled down for the readers of the Review. If 


all the details of any article are desired, the name and date of the magazine in which it appeared, 
together with its title and name of author are given. 


QUESTIONS AND ANSWERS. 


In this department the editor answers questions of a practical nature and of general 
interest, from subscribers. 


To ADVERTISER 


The ENGINEERS’ REVIEW is the only steam engineering publication proving a 
monthly circulation of over 20,000 copies. The Review reaches the best class of engineers, 
Full information given upon request. 





Subscription Price $1 a year. Send for a sample copy 
and our premium list. Both are worth your while. 


Engineers’ Review 500 CAXTON BUILDING, 
’ 


CLEVELAND, OHIO. 





























Engineering World 


General Engineering-- Technical 


52 ISSUES A YEAR FOR $2.00 


Main Office : 
168 MICHIGAN AVENUE, CHICAGO 


New York Office 
143 LIBERTY STREET 

















Want to Reach the 
Railroads of the 
Entire World ? 


You can do so by advertising in THE RAILROAD 
GAZETTE. We publish two editions—one in New York 
and another in London. If you advertise in the American 
edition your advertisement is reprinted in the latter without 
extra charge. 

Amongst railroad officials the circulation of the 
RAILROAD GAZETTE is greater than the combined circu- 
lation of all other railroad papers. It covers all depart- 
ments of railroading and is a recognized authority. We 
publish all the standard railroad books. 


Advertising rates on application. 


THE RAILROAD GAZETTE $2 sese tere" 


Queen Anne’s Chambers, London 
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COMPRESSED AIR 


Practical information on Air-Compression 
and the Transmission and Appli- 
cation of Compressed Air 





By Frank RICHARDS 12 mo., cloth, $1.50 


John Wiley & Sons, New York. 























BROWNING’S 


INDUSTRIAL 
MAGAZINE 


Devoted to design and construction of 
labor-saving and material 
handling machinery 


ENGINEERING PRESS REVIEW 


Price $1.00 per year 
Address COLLINWOOD, Ohio 











ANY MAN 


mechanically inclined, knows the advantage and 
necessity of keeping himself well informed as to the 
progress which is being made continually in the 
machinery world, Our monthly journal, 


MODERN MACHINERY 


tells you every month all about this progress. It is 
well illustrated and interestingly written, and costs 
but $1.00 per year. Single ccpies 10 cents. 


WE WANT 


every reader of COMPRESSED AIR to send us his sub- 
scription at once, so that he may take advantage of 
our liberal offer. 

Send us $1.00, and we will send you Modern Machinery 
for one year, and we will also send you, free of all 





charges, one of our lmproved Gravity Stylo Pens, an 
improvement over the ordinary fountain Pen. 


SUBSCRIBE AT ONCE 


MODERN MACHINERY PUB. CO. 
816 Security Building, Chicago, Ill, 














MARINE... 


| 
) 


bs KGhigaine 


The Only Publication 
in the World 








Devoted exclusively to Engineering as 
applied to Marine work is Marine 
Engineering 
TERMS OF SUBSCRIPTION 
Per Year Per Copy 


United States, Canada and Mexico, $2.00 20 cents 
Other Countries in Postal Union, 2.50 25 cents 


SAMPLE COPY FREE 


Marine Engineering 
I7 Battery Place, NEW YORK, U. S. A. 

















WHAT PRESS CLIPPINGS 
MEAN TO YOU. 


Press clipping information is information you 
can obtain innoother way. Asa business aid, 
Press Clippings will place before you every 
scrap of news printed in the courtry pertain- 
ing to your business. They will show you 
every possible market, big and little, for your 
goods, openings that you would never even 
hear about in the ordinary way, and—they 
give you this information while it is fresh and 
valuable. 

If you have a hobby, or wish information 
upon any subject or topic, press clippings will 
give you a//the current information printed 
on the subject. 

The cost for ee | evens is usually buta few 
cents per day. 


INTERNATIONAL PRESS CLIPPING BUREAU 


the largest press clipping bureau in the world, 
reads and clips 55,000 papers and other peri- 
odicals each month, and even if you are now a 
subscriber to some other clipping bureau, it 
will pay you to investigate our superior ser- 
vice. 


Write for our book about Press Clippings and our Daily 
Business keports, and asx about the International Inform- 
ation Bureau, which supplies complete manuscripts or 
material for addresses, essays, lectures and debates, and 
complete and reliable information upon any subject at 
reasonable cost. Address 


INTERNATIONAL PRESS CLIPPING BUREAU 


103 Boyce Building, CHICAGO, ILLINOIS, U. S. A. 
































I 874 32 Years under one and the same ownership and management J[ 906 


ENGINEERING NEWS 


A JOURNAL OF CIVIL, MECHANICAL, 
MINING AND ELECTRCAL ENGINEERING 


GEORGE H. FROST, Founder, - President 





Published Every Thursday. $5.v0 a year ; 1§ cents a copy 
Each Issue Contains an Average of 132 Pages of Text and Advertising 





‘‘We have been advertising in the Engineering News almost since the memory of 
man runneth not to the contrary. From year to year we have increased our space, and 
at the present time we are carrying a page weekly. This record is the best expression 
of our opinion as to the value of the paper.” —INGERSOLL-Ranp Co. 





Ask For a Samp_Le Copy anp Buyers’ GuIvDE 


The Engineering News Publishing Company 


220 BROADWAY, NEW YORK 
1636 MONADNOCK BLOCK, CHICAGO 


————__ 



























wg ST Te oF 
r age . 




















q COR ee The Proceedings 


OF 





A WEEKLY REVIEW OF 


COAL, COKE 


AND 


Kindred Interests OF PHILADELPHIA. 





THE ENGINEERS’ CLUB 








Cc. W. SMITH CO., Publisher: 








The only Weekly Coal Trade Published Quarterly 
Newspaper Published in the . : 
Greater Pittsburg District. A Splendid Advertising Medium 


$2.00 per year 





For Space and Rates Address 
Write for Advertising Rates. GEORGE T. GWILLIAM 


Chairman Advertising Committee 


or 


802 Arrott Building 
PITTSBURGH, PA, 


Secretary 


1122 GIRARD STREET, PHILADELPHIA 














WALTER LORING WEBB 


























HE SROKOROROKOR ORONO RORORDROR ORO OR ORO OROROAA 


TRAVEL wr 


SPEED COMFORT SAFETY 
BET WEEN 


New York 
Philadelphia 
New liveey Ceniral 


(Train Every Hour on the Hour) 


Pullman Observation No Dust 
Parlor and Cafe Smoke or 
Cars Cars Dirt 








The Press 


refiects the activities of the world. The papers 
of the country are full of 


Valuable Pointers 


For example:—A telephone line is to be built 
and the first one to obtain the information is 
the local editor. We send the item to a manu. 
facturer of telephone equipment, who immed- 
iately gets in touch with the parties and secures 
their order before his competitor knows any- 
thing about it. The same idea applies to most 
any business. We have made a study of the 


Commercial Value of 
Press Clippings 


and are daily supplying thousands of satisfied 
customers We give you the information before 
the trade journals and publishers of so-called 
trade reports know anything about it. No 
matter where you are or what your line of 
business, we can help you. 

Send $3.00 for a special trial month’s service. 
One new order will pay for a year’s subscription. 

CLIPPINGS on any subject from current 
issues for a few centsaday. We Cover the en- 
tire country and read more of the leading ——- 
lications than any other bureau. Booklet fora 
stamp. 


United States Press Clipping Bureau 


1326-1334 Republic Building, 
CHICAGO, ILL. 














90 MILES IN TWO HOURS 


NEW YORK. STATIONS: 


West 23d Street Foot Liberty Street 
North River North River 
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Romeike’s Press Will send you all 


newspaper clip- 


Cutting Bureau pings which may 


appear about you. 


Lea ds and Holders which you want to be vapiedate.” Py tiene at 


our New York office reads 650 daily papers and over 
: eee = = 2500 weeklies and magazinps, in fact, every paper 
ofimportance published in the United States, for 
Using more colored leads than any over 5,000 subscribers, and. through the European 


. : Bureaus, all the leading papers in the civilized 
other business house in the world, globe. Clippings found for subscribers, with name 
and unable to find a lead-holder and date of paper are mailed day by day. Terms, 


that would hold and keep on $5.00 per 160. 
holding, we invented one witha RANCHES: HENRY ROMEIKE, Inc 
positive stop, no provoking clutch. London, Paris, ; 
It has stood the test of a dozen Berlin, Sydney. 33 Union Square, N. Y. 
years’ constant use; it doesn’t 
wear out; the lead can’t work 
back; it is a double-ender; it is 
perfection for editing copy, check- 
ing, etc. We mail it for 25 cents, 
loaded with two leads. We sell W ANTED 
black, blue, green, yellow and red 
—_ for $5.00 a gross, 50 cents a 
ozen, § cents a piece—made for i i 
us, 3 inches long, the best quality eae 


we can get. Stamps acceptable. Compressed Air: 
Vol. 9—1904. 
No. 5—July. No. 6—August. 
oF 
Name prices wanted and address 
H., care of Compressed Air. 


























Luce’s Press Clipping Bureau 


26 Uesey St., New York 
68 Devonshire St.. Boston 





























‘THE only publication in the 
world devoted exclusively 


to the boiler-making industry is 











THE — 


| BoILER MAKER 








Subscription 
Price, 

$1.00 

per year 
Domestic 
$1.50 Foreign 


Sample Copies 


Free 








h 


BOILER MAKER 


17 Battery Place 
NEW YORK CITY 




















WEEKLY 
ESTABLISHED 1856 


A Journal of Transportation 
Engineering and Railroad News 


The Recognized 
Leading Railroad 
Paner 


Amongst Railroad Officers—the 
men that buy—the circulation of 
the RAILROAD GAZETTE is 
greater than the combined circu- 
lation of all other Railroad 
papers. It covers all departments. 


ADVERTISING RATES ON APPLICATION 
Subscription $5.00 a year 
Sample Copy Free 


NEW YORK 
83 Fulton Street 


LONDON 
Queen Anne’s Chambers 


CHICAGO 
Old Colony Building 





























MINES AND MINERALS 


SEPTEMBER 


Is devoted exclusively to articles on 
the practical operation’ and principles 
involved in the operation of mines and 
metallurgical plants. It publishes just 
such articles as are of most value to 
the men in charge of mining and 
metallurgical plants. These articles 
are selected with such care and are so 
carefully illustrated and edited that 
MINES AND MINERALS is regarded as 
the leading exponent of American 
mining methods. 


Single Copies, 20 Cents $2.00 the Year 





Address all Orders to Department C 


MINES AND MINERALS, Scranton, Pa. 
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‘Raise 
Your 
Salary 


We have 
built up the largest 
educational institution 
in the world, with an invested 
capital of 5 million dollars and 
with 7 of a million students, by 
helping people to increase their earn- 
ings. This remarkable growth means 
that we have made a remarkable success 
of enabling people to earn more money. 
It is because we have helped so many 
thousands of others under all circum- 
stances that we state positively that we 
can help YOU. Do you want to raise 
your salary? It puis you under no 
obligation to find out how you can 
do so. Simply write us, stating 
the occupation you wish to 
rise in. DO IT NOW. 


International Correspondence Schools 
Box 1132, 
Scranton, Pa. 
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THE ENGINEERING MAGAZINE pub- 
lishes the best original articles by 
the highest authorities on all phases 
of current engineering progress, 

Additional and exclusive features 
are: a Reviewer and Topical Index 
to the current contents of nearly two 
hundred engineering and industrial 
journals; Current Record of New 
Technical Books; Industrial News; 
latest Improved Machinery and new 
Trade Literature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
140-142 Nassau St., New York 







































MANUFACTURERS OF CHESTER COMSTOCK, Presioeny, 


CHARLES LEFFLER, VICE-PRESIDENT, 


COMSTOCK ENGINE COMPANY, — i ocon tnirecs,secmuocs 





61 CLYMER STREET, ¥ 
BROOKLYN, 
NEW YORK. TELEPHONE: 
7563 


WILLIAMS BURG. 





FEEDING 
OIL AND GRAPHITE. Oct. 16th. 1906. 


The Kobbe Company, 
Publishers of “Compressed Air". 

90 West Broadway, N.Y. 
Gentlemen: — 

The inquiries about our "Graphoil Air Compressor Lubricat- 
or through our advertisement in "Compressed Air" have been very 
gratifying, first because it is an unmistakable indication that 
our proposition appeals to those interested in air compression, and 
second, beceuse "Compressed Air" proves- to be the best and cheapest 
medium for bringing the "Graphoil" Air Compressor Lubricator to 
their attention, 

Very Truly Yours, 


COMSTOCK ENGINE COMPANY. 
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